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1.0 SITE DESCRI PTI ON

THE BUNKER HI LL M NI NG AND METALLURG CAL COVPLEX SUPERFUND SI TE | S LOCATED | N SHOSHONE CCOUNTY,

I N NORTHERN | DAHO, AT 47 DEGREES Ob' NORTH LATI TUDE AND 116 DEGREES 10 WEST LONG TUDE ( FI GURE
1-1). THE SITE LIES IN THE SILVER VALLEY OF THE SOUTH FORK OF THE COEUR D Al ENE RI VER ( SFCDR).
THE SI LVER VALLEY IS A STEEP MOUNTAI N VALLEY THAT TRENDS FROM EAST TO WEST | NTERSTATE H G-WAY 90
CROSSES THROUGH THE VALLEY, APPROXI MATELY PARALLEL TO THE SFCDR  THE SI TE | NCLUDES THE TOMN OF
Pl NEHURST ON THE WEST AND THE TOM OF KELLOGG ON THE EAST (FI GURE 1-2) AND | S CENTERED ON THE
BUNKER HI LL I NDUSTRI AL COVPLEX. THE SI TE HAS BEEN | MPACTED BY OVER 100 YEARS OF M NI NG AD 65
YEARS OF SMELTI NG ACTIVITY. THE COVWLEX OCCUPI ES SEVERAL HUNDRED ACRES | N THE CENTER OF THE

SI TE BETWEEN THE TOMS OF KELLOGG AND SMELTERVI LLE.

THE AGENCI ES US ENVI RONVENTAL PROTECTI ON AGENCY (USEPA) AND | DAHO DEPARTMVENT OF HEALTH AND
VELFARE (1 DHW) HAVE DESI GNATED A 21- SQUARE- M LE STUDY AREA FOR PURPCSES OF CONDUCTI NG THE
REMEDI AL | NVESTI GATI OV FEASI BI LI TY STUDY (RI/FS), WH CH HAS BEEN DI VI DED | NTO POPULATED AREAS
AND NON- POPULATED AREAS. THI'S RECORD OF DECI SI ON (ROD) ADDRESSES CONTAM NATED RESI DENTI AL SO LS
W TH N THE POPULATED AREAS OF THE SITE. SO LS THROUGHOUT THE SI TE HAVE BEEN CONTAM NATED BY
HEAVY METALS, TO VARYI NG DEGREES, THROUGH A COVBI NATI ON OF Al RBORNE PARTI CULATE DEPGCSI TI ON,
ALLUVI AL DEPGSI TI ON OF TAI LI NGS DUMPED | NTO THE RI VER BY M NI NG ACTI VI TY, AND CONTAM NANT

M GRATI ON FROM ONSI TE SOURCES. ONSI TE SCURCES | NCLUDE THE | NDUSTRI AL COVPLEX, TAI LI NGS AND
OTHER WASTE PI LES, BARREN H LLSI DES, AND FUdQ TI VE DUST SOURCE AREAS LOCATED THRQUGHOUT THE SI TE.

THE POPULATED AREAS CF THE SI TE CONSI ST OF FOUR | NCORPCRATED COMMUNI TI ES AND THREE

UNI NCORPCRATED RESI DENTI AL AREAS. EXCEPT FOR THE EASTERN PORTI ON OF KELLOGG ALL OF THESE
COMMUNI TI ES LI E SOUTH OF US | NTERSTATE 90(1-90), BETWEEN THE H GHWAY AND STEEP H LLSI DES TO THE
SOUL PORTI ONS OF THE RESI DENTI AL AREAS LIE WTH N THE FLOODPLAI N OF THE SOQUTH FORK OF THE COEUR
D ALENE Rl VER

TH'S ROD ADDRESSES CURRENTLY ESTABLI SHED RESI DENTI AL AREAS. THE G TY OF KELLOGG ( SEE FI GURE
1-3) 1S SIX MLES EAST OF THE WESTERN EDGE OF THE SI TE AND APPROXI MATELY ONE M LE EAST OF THE
SMELTER COWMPLEX. THE PCPULATI ON | S ESTI MATED TO BE 2, 600 WTH ABOUT 1, 100 RESI DENCES. THE NEXT
LARGEST POPULATION CENTER IS THE I TY OF PI NEHURST (SEE FI GURE 1-4) WTH 700 RESI DENCES AND
ABQUT 1,700 PECPLE. IT IS LOCATED ON THE WESTERN EDGE OF THE SI TE, ABQUT ONE M LE SOUTH COF
1-90. SMELTERVILLE (SEE FI GURE 1-5), WTH A POPULATI ON OF ABQUT 450 AND 270 RESI DENCES, 1S
APPROXI MATELY THREE M LES EAST OF THE WESTERN EDGE OF THE SI TE AND LI ES ALONG A M NOR ARTERI AL
ROAD LINKING I T TO Pl NEHURST AND KELLOGG THE TOMN | S ABOUT ONE M LE WEST OF THE SMELTER
COWPLEX. THE G TY OF WARDNER (SEE FIGURE 1-6) | S CONTI GUOUS W TH THE SOUTHEAST PORTI ON OF
KELLOGG AND | S APPROXI MATELY SI X M LES EAST OF THE WESTERN BOUNDARY OF THE SI TE. THE POPULATI ON
OF WARDNER |'S CURRENTLY ABQUT 300 PECPLE W TH 130 RESI DENCES. THE UN NCORPCRATED COVWUNI TY COF
PAGE (SEE FIGURE 1-7) IS ABQUT 1 M LE EAST OF THE WESTERN EDGE OF THE SITE. MOST OF THE LAND | S
OMED BY AMERI CAN SMELTI NG AND REFI NI NG COMPANY (ASARCO), WH LE THE HOVES ARE OMNED BY THE

RESI DENTS. PCPULATI ON OF PAGE |'S ESTI MATED TO BE ABOUT 100 TO 150 PECPLE, AND THE AREA | NCLUDES
65 RESI DENCES. TWD UNI NCORPORATED RESI DENTI AL AREAS LOCATED ALONG THE EASTERN SI TE BOUNDARY ARE
ELI ZABETH PARK AND ROSS RANCH W TH PCPULATI ONS ESTI MATED TO BE 120 AND 50 PEOPLE, RESPECTI VELY.



#SHEA
2.0 SITE H STORY AND ENFORCEMENT ACTI VI TI ES

2.1 SITE H STCRY

THE BUNKER HI LL SUPERFUND SITE | S PART OF THE CCEUR D ALENE M NI NG DI STRI CT LOCATED I N NORTHERN
| DAHO AND WESTERN MONTANA.  GOLD WAS FI RST DI SCOVERED IN THE DISTRICT IN 1883. THE FIRST M LL
FOR PROCESSI NG LEAD AND SI LVER CORES AT THE BUNKER HI LL SI TE WAS CONSTRUCTED | N 1886 AND HAD A
CAPACI TY COF 100 TONS OF RAWORE PER DAY. OTHER M LLS SUBSEQUENTLY WERE BUI LT AT THE SI TE AND
THE M LLI NG CAPACI TY ULTI MATELY REACHED 2, 500 TONS PAR DAY.

THE KELLOGG- BASED BUNKER HI LL AND SULLI VAN M NI NG COMPANY, | NCORPORATED I N 1887, WAS THE

ORI G NAL OMNER AND CPERATOR OF THE BUNKER HI LL COWPLEX. I N 1956, THE NAME WAS CHANGED TO THE
BUNKER HI LL COVPANY AND | N 1968, GULF RESQURCES AND CHEM CAL COVPANY COF HOUSTQN, TEXAS,
PURCHASED THE COVPANY AND OPERATED THE SMELTER UNTIL I T WAS CLOSED I N LATE 1981. THE COVPLEX
WAS PURCHASED | N 1982 BY THE BUNKER LI M TED PARTNERSH P (BLP), HEADQUARTERED | N KELLOGG | DAHO
Bl - P SUBSEQUENTLY SOLD PORTI ONS CF THE COVPLEX PROPERTI ES TO SEVERAL RELATED CR AFFI LI ATED
ENTI TI ES | NCLUDI NG

SYRI NGE M NERALS CCORPCRATI ON
CRESCENT M NE

BUNKER KILL M NI NG COWANY (US), |NC
M NERALS CORPCRATI ON OF | DAHO

THE BUNKER M NI NG COMPANY RESUVED M NI NG AND M LLI NG CPERATI ONS | N 1988 AND SUBSEQUENTLY CEASED
THOSE OPERATI ONS I N 1991.

THE BUNKER HI LL AND SULLI VAN M NI NG COVPANY WAS ORI G NALLY | NVOLVED ONLY IN M NI NG AND M LLI NG
LEAD AND SI LVER ORES FROM LOCAL M NES. FROM 1886 UNTIL 1917, THE LEAD AND S| LVER CONCENTRATES
PRODUCED AT THE SI TE WERE SHI PPED TO COFFSI TE SMELTERS FOR PROCESSI NG CONSTRUCTI ON OF THE LEAD
SMELTER BEGAN I N 1916 AND THE FI RST BLAST FURNACE VENT ONLI NE IN 1917. OVER THE YEARS, THE
SMELTER WAS EXPANDED AND MODI FI ED. AT THE TIME OF I TS CLOSURE I N 1981, THE LEAD SMELTER HAD A
CAPACI TY OF OVER 300 TONS OF METALLI C LEAD PER DAY. AN ELECTROLYTI C ZI NC PLANT WAS PUT | NTO
PRODUCTI ON AT THE SI TE I N 1928. TWD SULFURI C ACI D PLANTS WERE ADDED TO THE ZI NC FACILITIES IN
1954 AND 1966, AND ONE SULFURI C ACI D PLANT WAS ADDED TO THE LEAD COWPLEX I N 1970. WHEN I T WAS
CLOSED I N 1981, THE ZI NC PLANT' S CAPACI TY WAS APPROXI MATELY 285 TONS PER DAY OF CAST ZINC. A
PHOSPHORI C ACI D PLANT WAS CONSTRUCTED AT THE SI TE I N 1960 AND A FERTI LI ZER PLANT WAS BU LT IN
1965. THE PR MARY PRODUCTS FROM THESE PLANTS WERE PHOSPHORI C ACI D AND PELLET- TYPE FERTI LI ZERS
OF VARYI NG M XTURES OF NI TROGEN AND PHOSPHCORUS. THE | NDUSTRI AL COVPLEX CEASED CPERATI ON I N 1981
EXCEPT FOR LIM TED M NI NG AND M LLI NG CPERATI ONS MENTI ONED ABOVE.

CONTROL OF ATMOSPHERI C EM SSI ONS, SOLI D WASTE DI SPCSAL, AND WASTEWATER TREATMENT AT THE BUNKER
H LL COWPLEX EVOLVED W TH CHANG NG TECHNOLOG ES AND REGULATIONS.  INITIALLY, MOST LI QUI D AND
SOLI D RESI DUE FROM THE COVPLEX WAS DI SCHARCGED | NTO THE SOUTH FORK OF THE CCEUR D ALENE Rl VER AND
ITS TRIBUTARIES. THE RI VER PERI CDI CALLY FLOCDED AND DEPCSI TED WASTE MATERI AL LADEN W TH LEAD,

ZI NC, AND OTHER HEAVY METALS ONTO THE VALLEY FLOOR  CPERATI ON AND DI SPCSAL PRACTI CES CAUSED
DEPCSI TI ON OF HAZARDOUS SUBSTANCES THRQUGHQUT THE VALLEY. LEACH NG OF THESE DEPCSI TS THROUGH
THE SO L HAS CONTRI BUTED TO HEAVY METAL CONTAM NATI ON CF THE R VER AND GROUNDWATER

A 1973 FIRE | N THE BAGHOUSE AT THE LEAD SMELTER NMAI N STACK SEVERELY REDUCED Al R POLLUTI ON
CONTROL CAPACI TY. TOTAL PARTI CULATE EM SSI ONS CF ABQUT 15 TO 160 TONS PER MONTH, CONTAI NI NG 50
TO 70 PERCENT LEAD, WERE REPCRTED FROM THE TI ME OF THE FI RE THROUGH NOVEMBER 1974. TH S
COVPARES TO EM SSI ONS OF ABQUT 10 TO 20 TONS PER MONTH PRIOR TO THE FIRE. THE | MVEDI ATE EFFECTS
OF | NCREASED TOTAL LEAD EM SSI ONS AND HI GH TOTAL LEAD I N Al R CONTENT WERE CBSERVED I N A 1974



PUBLI C HEALTH STUDY WHERE A SI GNI FI CANT NUMBER OF CH LDREN HAD ELEVATED BLOCD LEAD LEVELS. LEAD
SMELTER STACK EM SSI ONS FOLLOW NG THE 1973 BAGHQUSE FI RE ARE A SI GNI FI CANT SQURCE OF CURRENT
S| TE CONTAM NATI ON.

I'N 1977, TALL STACKS (GT 600 FEET) WERE ADDED AT BOTH THE ZI NC AND LEAD SMELTERS TO MORE
EFFECTI VELY DI SPERSE CONTAM NANTS FROM THE COWPLEX. THESE DEVI CES DECREASED SULFUR OXI DES
CONCENTRATI ONS I N THE LATE 1970S. THE SMELTER AND OTHER BUNKER HI LL COMPANY ACTI VI TI ES CEASED
OPERATI ON | N DECEMBER 1981, AND PORTI ONS OF THE SMELTER COVPLEX HAVE SI NCE BEEN SALVAGED FOR
VARI QUS MATERI ALS, MACHI NERY, AND SCRAP.

ALTHQUGH | N RECENT YEARS SOME WASTES HAVE BEEN SHI PPED OFFSI TE FOR DI SPCSAL | N LANDFI LLS,
THOUSANDS OF TONS OF SLUDGCE, TAILINGS, FLUE DUST, AND OTHER WASTES REMAI N AT THE COWPLEX. THESE
MATERI ALS CONTAIN H GH LEVELS OF ARSENI C, LEAD, AND OTHER METALS.

2.2 INITI AL | NVESTI GATI ONS

CONTAM NATED AIR, SALS, AND DUSTS HAVE BEEN | DENTI FI ED AS CONTRI BUTCRS TO ELEVATED BLOOD LEAD
LEVELS IN CHI LDREN LI VING I N THE POPULATED AREAS OF BUNKER HILL SITE. ENVI RONVENTAL MEDI A
CONCENTRATI ONS OF SI TE CONTAM NANTS OF CONCERN I N THE POPULATED AREAS ARE STRONGLY DEPENDENT ON
DI STANCE FROM THE SMELTER FACI LI TY AND | NDUSTRI AL COVMPLEX.  RESI DENTI AL AREAS NEAREST THE
SMELTER COWMPLEX HAVE SHOMWN THE GREATEST AIR, SO L, AND DUST LEAD CONCENTRATI ONS; THE H GHEST
CHI LDHOOD BLOOD LEAD LEVELS; AND THE GREATEST | NCI DENCE OF EXCESS ABSCORPTI ON I N EACH OF THE
STUDI ES CONDUCTED | N THE LAST DECADE.

HEALTH EFFECTS OF ENVI RONVENTAL CONTAM NATI ON WERE FI RST DOCUMENTED FOLLOW NG THE SMELTER
BAGHOUSE FI RE AND ASSOCI ATED SMELTER EM SSIONS | N 1973 AND 1974. UP TO 75 PERCENT OF THE
PRESCHOOL CHI LDREN TESTED W THI N SEVERAL M LES OF THE COVPLEX HAD BLOCD LEAD LEVELS AT THAT TI ME
THAT DEEDED CENTERS FOR DI SEASE CONTROL (CDC) CRITERIA.  SEVERAL LOCAL CH LDREN WERE DI AGNCSED
W TH CLI NI CAL LEAD PO SONI NG AND REQUI RED HOSPI TALI ZATI ON. LEAD HEALTH SURVEYS CONDUCTED
THROUGHOUT THE 1970' S CONFI RVED THAT EXCESS BLOOD LEAD ABSCRPTI ON WAS ENDEM C TO THI S COMMUNI TY.
CONCURRENT EPI DEM OLOG C AND ENVI RONMVENTAL | NVESTI GATI ONS CONCLUDED THAT ATMOSPHERI C EM SSI ONS
OF PARTI CULATE LEAD FROM THE ACTI VE SMELTER WERE THE PRI MARY SOURCES CF ENVI RONVENTAL LEAD THAT
AFFECTED CH LDREN S BLOOD LEAD LEVELS PRI OR TO 1981. CONTAM NATED SO LS WERE ALSO FOUND TO BE A
SI GNI FI CANT, HOWEVER SECONDARY, SOURCE OF LEAD TO CH LDREN I N THE 1970S.

FOLLOWN NG LEAD PO SONI NG | NCI DENTS I'N 1973, A NUMBER OF ACTI VI TI ES WERE | NSTI TUTED TO DECREASE
LEAD EXPOSURES AND UPTAKES IN THE COMWUNI TY. | N A AUGUST 1974 SURVEY, 99 PERCENT OF THE 1-TO 9
YEAR- OLD CHI LDREN LI VING WTH N ONE M LE OF THE SMELTER WERE FOUND TO HAVE BLOOD LEAD LEVELS IN
EXCESS OF 40 UG DL. THE FREQUENCY OF ABNCRVAL LEAD ABSCRPTI ON (DEFI NED AT THE TI ME AS GREATER
THAN OR EQUAL TO 40 UJ DL) WAS FOUND TO DECREASE W TH | NCREASI NG DI STANCE FROM THE SMELTER
FOLLON NG THE ANNOUNCEMENT OF THESE RESULTS, EMERGENCY MEASURES WERE | NI TI ATED TO REDUCE THE
RI SK OF LEAD | NTOXI CATI ON. THESE MEASURES | NCLUDED: CHELATI ON OF CHI LDREN W TH BLOOD LEAD OVER
80 UG DL, PURCHASE AND DESTRUCTI ON OF AS MANY HOMES AS POSSIBLE WTHIN 0.5 M LE OF THE SMELTER,
DI STRIBUTION CF "CLAN' SO L AND GRAVEL TO COVER H GHLY CONTAM NATED AREAS, | N TI ATION OF A

HYG ENE PROGRAM | N THE SCHOOLS, AND REDUCTI ON OF AMBI ENT Al R LEAD LEVELS THROUGH REDUCTI ON COF
SMELTER EM SSI ONS. STREET CLEANI NG AND WATERI NG | N DUST- PRODUCI NG AREAS OCCURRED DURI NG SEVERAL
PERI ODS I N THE LATE 1970S. SUBSI DI ES WERE PROVI DED BY THE BUNKER HI LL COMPANY TO RESI DENTS FOR
THE PURCHASE OF CLEAN TCP SO L, SAND, GRAVEL, GRASS SEED AND WATER, THEREBY PROMOTI NG SOVE YARD
COVER I N THE COVMMUNI TY.

AN ANALYSI S OF H STORI CAL EXPOSURES TO CH LDREN WHO WERE TWD YEARS QLD I N 1973 SUGCGESTS A HI GH
RI SK TO NORVAL CH LDHOOD DEVELOPMENT AND METAL ACCUMULATI ON | N BONES BECAUSE OF EXTREME
EXPOSURES; THESE EXPOSURES COULD OFFER A CONTI NUI NG LEAD BODY BURDEN | N THESE CH LDREN BECAUSE
OF I TS LONG PHYSI OLCE C HALF LI FE. FEMALES WHO VERE TWO YEARS OF ACGE DURI NG 1973 ARE NOW OF



CHI LDBEARI NG ACE AND, EVEN W TH MAXI MUM REDUCTI ON | N CURRENT EXPCSURE TO LEAD, THE FETUS MAY BE
AT RI SK BECAUSE OF RESCORPTI ON OF BONE LEAD STORES | N THE YOUNG WOVEN.

FOLLON NG SMELTER CLOSURE | N LATE 1981, Al RBORNE LEAD CONTAM NATI ON DECREASED BY A FACTOR CF 10,
FROM APPROXI MATELY 5 UG M3 TO 0.5 UG M3. A 1983 SURVEY OF CHI LDREN S BLOCD LEAD LEVELS
DEMONSTRATED A S| GNI FI CANT DECREASE | N COMMUNI TY EXPOSURES TO LEAD CONTAM NATI ON, HOAEVER, THE
SURVEY ALSO FOUND THAT SEVERAL CHI LDREN, | NCLUDI NG SOVE BORN SI NCE 1981, CONTINUED TO EXH BI T
BLOOD LEAD LEVELS | N EXCESS OF RECOMMENDED PUBLI C HEALTH CRI TERI A ACCOMPANYI NG EPI DEM OLOG CAL
ANALYSES SUGGESTED THAT CONTAM NATED SO LS AND DUSTS REPRESENTED THE MOST ACCESSI BLE SOURCES OF
ENVI RONVENTAL LEAD | N THE COVMUNI TY.

CHI LDHOOD MEAN BLOCD LEAD LEVELS HAVE CONTI NUED TO DECREASE SI NCE 1953. THESE DECREASES ARE

LI KELY RELATED TO A NATI ONW DE REDUCTI ON | N DI ETARY LEAD, REDUCED SO L, DUST, AND AIR LEVELS IN
THE COMWUNI TY; | NTAKE REDUCTI ONS ACH EVED THROUGH DENYI NG ACCESS TO SOURCES; AND THE | NCREASE | N
FAM LY AND PERSONAL HYG ENE PRACTI CED IN THE COWUNI TY. THE LATTER IS REFLECTED I N THE

| MPLEMENTATI ON OF A COVPREHENSI VE COMMUNI TY HEALTH | NTERVENTI ON PROGRAM | N 1954 THAT ENCOURAGES
| MPROVED HYG ENI C ( HOUSEKEEPI NG PRACTI CES, | NCREASED VI G LANCE, PARENTAL AWARENESS, AND SPECI AL
CONSULTATI ON ON | NDI VI DUAL SOURCE CONTRCL PRACTI CES SUCH AS LAWN CARE, REMOVALS, AND

RESTRI CTIONS.  THE COVMMUNI TY HEALTH | NTERVENTI ON PROGRAM WAS | NI TI ATED SPECI FI CALLY TO REDUCE
THE POTENTI AL FOR EXCESS ABSCRPTI ONS AND M NI M ZE TOTAL ABSORPTI ON | N THE POPULATI ON UNTI L
INITIATION OF REMEDI AL ACTIVITIES. TOTAL BLOCD LEAD ABSORPTI ON AMONG THE COVWUN TY' S CHI LDREN
HAS BEEN REDUCED NEARLY 50 PERCENT SINCE 1953. THE | NCl DENCE OF LEAD TOXIC TY (BLOOD LEAD GT 25
UG DL) HAS FALLEN FROM 25 PERCENT TO LESS THAN 5 PERCENT FOR CHI LDREN | N THE H GHEST EXPCSURE
AREAS. RECENT BLOOD LEAD MONI TORI NG HAS SHOWN 37 TO 56 PERCENT COF AREA CH LDREN SURVEYED EXCEED
THE BLOOD LEAD LEVEL OF 10 Ud DL.

2.3 REMEDI AL | NVESTI GATI ON FEASI BI LI TY STUDY (R /FS)

THE BUNKER HI LL SI TE WAS PLACED ON THE NATIONAL PRI ORI TIES LI ST (NPL) | N SEPTEMBER 1983 (48 FR
40658). RI/FS ACTIVITIES WERE | NI TI ATED I N LATE 1984 FOLLOWN NG COVPLETI ON OF THE 1983 LEAD
HEALTH STUDY.

THE BUNKER HI LL SI TE CHARACTERI ZATI ON REPORT (SCR) WAS THE FI RST STEP IN THE R PROCESS. THE
OBJECTI VE OF THE SCR WAS TO DESCRI BE AND ANALYZE EXI STI NG | NFORVATI ON.  THE EXI STI NG | NFORVATI ON
I NCLUDED FI LES FROM FEDERAL, STATE, AND LOCAL AGENCI ES, AS VELL AS | NFCRVATI ON OBTAI NED FROM
PAST AND PRESENT OANNERS AND OPERATCORS CF THE | NDUSTRI AL COVPLEX. THE SCR WAS THEN USED TO

| DENTI FY DATA GAPS AND DEVELOP WORK PLANS FOR THE REMEDI AL | NVESTI GATI ON

I'N RECOGNI TION OF THE HI STORY AND COMPLEXITY OF TH'S SITE, AND THE CONTI NUI NG NEED FOR ACTI VE
HEALTH | NTERVENTI ON EFFORTS, THE EPA AND | DHW DEVELOPED AN | NTEGRATED PRQJECT STRUCTURE FOR
RI/FS ACTIVITIES. THE SITE WAS DI VIDED | NTO TWD PRI NCl PAL PORTI ONS -- THE POPULATED AREAS AND
THE NON- POPULATED AREAS. THE POPULATED AREAS | NCLUDE SEVERAL CI TIES, ALL RESI DENTI AL AND
COMMERCI AL PROPERTI ES LOCATED WTHI N THOSE CI TIES, AND OTHER RESI DENTI AL PRCPERTIES. THE

NON- POPULATED AREAS | NCLUDE THE SMELTER COWPLEX, R VER FLOODPLAI N, BARREN HI LLSI DES,
GROUNDWATER, Al R PCLLUTI ON, AND | NDUSTRI AL WASTE COVPONENTS OF THE SI TE.

WH LE SEPARATE RI/FS EFFORTS WERE | NI TI ATED FOR EACH PORTION OF THE SI TE, USEPA REG ON 10

RETAI NED OVERSI GHT AND RI SK ASSESSMENT RESPONSI Bl LI TI ES FOR BOTH. | DHW CONDUCTED THE POPULATED
AREAS RI/FS. THE NON- POPULATED AREAS RI/FS | S BEI NG CONDUCTED BY GULF RESOURCES & CHEM CAL
CORPORATI ON UNDER A USEPA ADM NI STRATI VE CRDER ON CONSENT S| GNED BY USEPA I N MAY 1987. TABLE
2-1 LI STS THE MAJOR GECGRAPH C FEATURES AND | NVESTI GATI ON EMPHASES.



2.4 H STORY OF CERCLA ENFORCEMENT

SEVERAL COVPAN ES HAVE BEEN | DENTI FI ED BY USEPA AS POTENTI ALLY RESPONS| BLE PARTI ES (PRPS) FOR
THE BUNKER HI LL SUPERFUND SI TE. TABLE 2-2 LI STS THE PRPS FOR BUNKER H LL AND THE DATES THEY
WERE NOTI FI ED. THE PRPS REPRESENT A COVBI NATI ON OF PAST AND PRESENT PROPERTY OMNERS, OMERS AND
OPERATORS CF THE VARI QUS SMELTI NG PROCESSI NG AND PRCDUCTI ON FACI LI TI ES LOCATED W THI N THE

I NDUSTRI AL COVPLEX, AND UPSTREAM M NI NG COMPANI ES THAT WERE RESPONSI BLE FOR TAI LI NGS DI SCHARGES
I NTO THE SQUTH FORK OF THE CCEUR D Al ENE RI VER THAT HAVE CONTRI BUTED TO THE CONTAM NATI ON OF THE
SI TE.

I'N 1989, USEPA RECOVERED $1.4 M LLI ON FROM GULF RESOURCES AND CHEM CAL CORPORATI ON IN A
SETTLEMENT REGARDI NG SUPERFUND MONEY SPENT DURI NG THE REMOVAL ACTION I N 1986. AGENCY OVERSI GHT
COSTS ASSCCI ATED W TH THE NON- POPULATED RI/ FS HAVE BEEN RECEI VED FROM GULF RESOURCES AND

CHEM CAL CORPCRATI ON FOR 1987 THROUGH 1989. ON MAY 2, 1990, USEPA FILED A CVIL ACTION OR
PENALTI ES AGAI NST BUNKER LI M TED PARTNERSHI P FOR FAI LURE TO RESPOND TO USEPA' S OCTOBER 1988
REQUEST FOR | NFORVATION. THE CASE IS STILL PENDING I N US DI STRICT COURT I N BO SE, | DAHO,

2.5 REMOVAL ACTI ONS

THERE HAVE BEEN TWO SUPERFUND- FI NANCED REMOVAL ACTI ONS (1986 AND 1989 RESI DENTI AL SO LS); ONE
REMOVAL ACTI ON WAS FI NANCED BY THE PRPS BUT PERFORVED BY THE AGENCI ES (1990 RESI DENTI AL SO LS);
AND THERE HAVE BEEN THREE PRP- PERFORMVED REMOVAL ACTI ONS (1989 SMELTER COWPLEX STABI LI ZATI ON,
1990 H LLSI DES REVECGETATI ON, AND 1991 RESI DENTI AL SO LS, ETC).

I'N 1986, 16 PUBLI C PROPERTI ES ( PARKS, PLAYGROUNDS, AND ROAD SHOULDERS) WERE SELECTED FOR AN

| MVEDI ATE REMOVAL ACTI ON BECAUSE THESE PRCPERTI ES CONTAI NED HI GH CONCENTRATI ONS OF LEAD AND WERE
FREQUENTED BY MANY AREA CHI LDREN. THE ACTI ON CONSI STED OF PLACI NG A BARRI ER BETWEEN CHI LDREN
AND THE UNDERLYI NG CONTAM NATED SO L. SI X | NCHES OF CONTAM NATED MATERI ALS WERE EXCAVATED, AND
CLEAN SO L, SOD AND OR GRAVEL WERE | MPORTED FOR REPLACEMENT. EXCAVATED MATERI AL WAS TEMPORARI LY
STORED WTHI N SI TE BOUNDARI ES AT PROPERTY OMED BY THE | DAHO TRANSPORTATI ON DEPARTMENT (| TD) .

I'N 1989, THE USEPA AND | DHW BEGAN A RESI DENTI AL SO L REMOVAL PROGRAM  THE PROGRAM PRI ORI Tl ZED
YARDS THAT HAD A LEAD CONCENTRATI ON GREATER THAN CR EQUAL TO 1, 000 PPM AND HOUSED EI THER A YOUNG
CH LD OR A PREGNANT WOVAN.  THI' S ACTI ON CONSI STED OF REMOVI NG 6 TO 12 | NCHES OF CONTAM NATED
MATERI AL FROM YARDS AND REPLACING I T IN KIND WTH CLEAN MVATERI AL. CONTAM NATED SO LS WERE AGAI N
STORED AT THE | TD PRCPERTY WTHI N SI TE BOUNDARI ES. I N 1989, YARD SO L REPLACEMENT WAS COVPLETED
AT 81 HOVES AND 2 APARTMENT COWVPLEXES W TH N THE POPULATED AREAS CF THE SI TE.

AN ADM NI STRATI VE UNI LATERAL ORDER WAS | SSUED OCTCBER 24, 1989 (USEPA DOCKET NUMBER

1089- 10- 21- 106), TO BUNKER LI M TED PARTNERSHI P, M NERALS CORPCRATI ON OF | DAHO, BUNKER HI LL

M NI NG COWPANY, (US) INC. AND GULF RESQURCES AND CHEM CAL CORPORATI ON.  THE PURPCSE OF THE ORDER
WAS TO | MPLEMENT ACTI ONS TO STABI LI ZE SEVERAL PROBLEM AREAS W THI N THE | NDUSTRI AL COVPLEX.

ACTI ONS REQUI RED BY THE ORDER | NCLUDED | MVEDI ATE CESSATI ON OF SALVAG NG ACTI VI TI ES ONSI TE,
ESTABLI SHVENT COF SI TE ACCESS RESTRI CTI ONS, DEVELOPMENT OF A DUST CONTRCL PLAN, AND STABI LI ZATI ON
AND CONTAI NVENT OF THE COPPER DROSS FLUE DUST PILE.

AN ADM NI STRATI VE UNI LATERAL ORDER WAS | SSUED TO ALL NAMED PRPS ON MAY 15, 1990 (USEPA DOCKET
NO  1090- 05- 25-106(A)), WH CH REQUI RED THE CONTI NUATI ON OF THE RESI DENTI AL SO L REMOVAL PROGRAM
W TH N THE BOUNDARI ES OF THE SUPERFUND SI TE. SETTLEMENT OF THI S ORDER RESULTED | N AN AGREEMENT
BETWEEN USEPA AND ElI GHT OF THE PRPS ( GULF RESOURCES & CHEM CAL CORPORATI ON, HECLA M NI NG
COVPANY, ASARCO, INC., STAUFFER CHEM CAL COVPANY, CALLAHAN M NI NG CORPCRATI ON, CCEUR D ALENE

M NES CORPCRATI ON, SUNSHI NE PRECI QUS METALS, | NC., AND UNI ON PACI FI C RAI LROAD) FOR PAYMENT OF
$3, 180, 000 TO USEPA (USEPA DOCKET NUMBER 1090- 05- 35-106) FOR PERFORMANCE OF THE 1990 RESI DENTI AL
SO L REMOVAL ACTION.  YARD SO L REMOVAL AND REPLACEMENT FOR AN ADDI TI ONAL 130 YARDS WERE



PERFORMED I N 1990. EXCAVATED SO LS FROM TH S REMOVAL ACTI ON WERE STORED AT THE PAGE PONDS
TAI LI NGS | MPOUNDIVENT.

AN ADM NI STRATI VE ORDER ON CONSENT TO | MPLEMENT HI LLSI DE STABI LI ZATI ON AND REVEGETATI ON WORK WAS
ENTERED | NTO BETWEEN USEPA AND GULF RESQURCES & CHEM CAL CORPCRATI ON, AND HECLA M NI NG COVPANY,
ON CCTCBER 1, 1990 (USEPA DOCKET NO 1090-10-01-106). THE OBJECTIVES OF TH S ORDER ARE TO
CONTROL ERCSI ON BY REESTABLI SH NG A NATI VE, CLOSED, CON FEROUS FOREST AND UNDERSTCRY VEGETATI VE
COVER TO APPROXI MATELY 3, 200 ACRES OF BARREN HI LLSI DES AND TO PERFORM TERRACE REPAI R AND
CONSTRUCTI ON OF DETENTI ON BASI NS, AND REPAI R OF THE ROCKSLI DE AREAS | N WARDNER AND SMELTERVI LLE.
PLANTI NG OF TREES | S SCHEDULED TO BE COWPLETED | N 1996.

IN JULY OF 1991, AN ADM NI STRATI VE ORDER ON CONSENT (USEPA DOCKET NO 1091-06-17-106(A)) WAS
ENTERED | NTO BETWEEN USEPA AND NI NE PRPS (GULF RESOURCES AND CHEM CAL CORPORATI ON, HECLA M NI NG
COVPANY, ASARCO, INC., STAUFFER CHEM CAL COVPANY, CALLAHAN M NI NG CORPCRATI ON, CCEUR D Al ENE

M NES CORPCRATI ON, SUNSHI NE PRECI QUS METALS, | NC, UNI ON PACI FI C RAI LRCAD, AND SUNSHI NE M NI NG
COVPANY) THAT REQUI RED THE PRPS TO PERFORM THE RESI DENTI AL SO L REMOVAL PROGRAM | T IS EXPECTED
THAT APPROXI MATELY 80 MORE PRCPERTIES WLL BE CLEANED UP TH'S YEAR  AS I N 1990, EXCAVATED SA LS
WERE STCORED AT THE PAGE PONDS TAI LI NGS | MPOUNDVENT.  UNDER THI S ORDER, THE PARTI ES HAVE ALSO
ACGREED TO UNDERTAKE SI TEW DE DUST CONTROL ACTIONS; MONI TOR AIR, GROUNDWATER AND SURFACE WATER;
ENHANCE THE FI RE FI GHTI NG CAPABI LI TY AT THE | NDUSTRI AL COVPLEX AND PROVI DE FUNDI NG TO PURCHASE
H G+ EFFI C ENCY VACUUMS FOR LOAN AS PART OF THE HEALTH | NTERVENTI ON PROGRAM

#HCP
3.0 H GHLI GHTS OF COWUNI TY PARTI CI PATI ON

THERE HAS BEEN A LONG H STORY OF COVWUNI TY RELATI ONS ACTIVITIES I N THE SI LVER VALLEY. SINCE

DI SCOVERY OF ELEVATED BLOOD LEADS IN CHI LDREN I N 1974, THE LDHW PANHANDLE HEALTH DI STRI CT
(PHD), AND THE CDC HAVE CONTI NUALLY WORKED W TH AREA RESI DENTS TO REDUCE EXPCSURES TO LEAD. IN
1985 THE SHOSHONE COUNTY COWM SSI ONERS SELECTED A NI NE- MEMBER TASK FORCE TO SERVE AS A LI Al SON
BETWEEN THE BUNKER HI LL SUPERFUND PRQJECT TEAM ( COVPRI SED OF REPRESENTATI VES OF USEPA AND | DHW
AD CONTRACTORS) AND THE COWUNI TY. THE PHD WAS CONTRACTED BY | DHW TO PERFORM COVMUNI TY

RELATI ONS TASKS FOR THE BUNKER HI LL SUPERFUND SI TE. A FULL-TI ME LDHW STAFF PERSON HA ALSO BEEN
STATI ONED ONSI TE FROM M D-1987 TO PRESENT.

PART OF THEIR DUTIES | S TO ASSI ST I N COWUNI TY RELATI ON ACTI VI TI ES WHEN NEEDED.

THE FOCUS OF COVMUNI TY CONTACT HAS BEEN THE NI NE- MEMBER SI LVER VALLEY TASK FORCE. THERE HAVE
BEEN 35 PUBLI C TASK FORCE MEETI NGS SI NCE MAY OF 1985. THESE MEETI NGS CONS|I STED OF PRESENTATI ONS
BY THE BUNKER H LL PRQIECT TEAM WTH TI ME FOR QUESTI ONS AD STATEMENTS FROM BOTH THE TASK FORCE
AD THE GENERAL COVMUNI TY. TWENTY- THREE FACT SHEETS HAVE BEEN PRCDUCED SI NCE MAY 1985 TO DI SCS
VARl QUS ASPECTS OF THE RL/FS ACTIVITIES AT THE SITE. SI TE RECORDS HAVE ALSO BEEN MADE AVAI LABLE
TO THE PUBLI C THROUGH FOUR PUBLI C | NFORMATI ON REPCSI TORIES.  THE COVWUNI TY WAS | NVOLVED I N THE
SELECTI ON OF ACTI VI TI ES ASSOCI ATED W TH THE RESI DENTI AL SO L REMOVAL ACTI ONS THROUGH A PUBLIC
COMMENT PERI OD. THI S EXPER ENCE, ALONG WTH THE CPPORTUNI TY TO OBSERVE THE CLEANUP ACTIVI TY
OVER THE LAST 2 YEARS, HAS HELPED FAM LI ARI ZE THE COWUN TY W TH THE REMEDI ATI ON OF RESI DENTI AL
SA LS.

A SERIES OF MEETI NGS HAS BEEN HELD BETWEEN THE PHD AND LOCAL PLANNI NG AND ZONI NG COWM SSI ONS,
CTY COUNCI LS, AND CQUNTY COW SSI ONERS TO HELP DEVELOP THE "EVALUATI ON OF | NSTI TUTI ONAL
CONTROLS FOR THE BUNKER HI LL SUPERFUND SI TE." | NSTI TUTI ONAL CONTROL DEVELOPMENT PRESENTATI ONS
WERE ALSO MADE TO LOCAL BUSI NESS AND COMMUNI TY GROUPS.

THE "Rl SK ASSESSMENT DATA EVALUATI ON REPCRT, " THE RESI DENTI AL SO LS FOCUSED FEASI BI LI TY STUDY, "
THE " PROPCSED PLAN FOR CLEANUP OF RESI DENTIAL SO L WTH N THE POPULATED AREAS OF THE BUNKER H LL



SUPERFUND SI TE, " AND "AN EVALUATI ON OF | NSTI TUTI ONAL CONTROLS FOR THE BUNKER HI LL SUPERFUND

SI TE' WERE RELEASED FCOR PUBLI C REVIEWAPRI L 29, 1991. THESE FOUR DOCUMENTS WERE MADE AVAI LABLE
IN THE ADM NI STRATI VE RECORD FILE, WHI CH I S LOCATED AT THE KELLOGG CI TY HALL, AND THE FOUR

I NFORVATI ON REPCSI TORI ES, WHI CH ARE LOCATED AT THE KELLOGG CI TY HALL, KELLOGG PUBLI C LI BRARY,
SMELTERVI LLE C TY HALL, AND Pl NEHURST/ KI NGSTON LI BRARY. THE NOTI CE OF AVAI LABI LI TY OF THE
DOCUMENTS WAS PUBLI SHED | N THE " SHOSHONE NEWS PRESS' FROM APRIL 26 THROUGH APRI L 30, 1991. THE
NOTI CE QUTLI NED THE REMEDI AL ALTERNATI VES EVALUATED AND | DENTI FI ED THE PROPCSED ALTERNATI VE. A
PUBLI C COMMVENT PERI OD WAS ESTABLI SHED FCR APRIL 29 TO MAY 31 AND WAS EXTENDED TO JUNE 30, 1991,
AFTER A REQUEST TO EXTEND THE PERI CD WAS RECEI VED PENSI ON OF THE PUBLI C COMMENT PERI CD WAS
PUBLI SHED I N THE " SHOSHONE NEWS PRESS' MAY 24 THROUGH 26, 1991. A PUBLI C HEARI NG WAS HELD MAY
23, 1991, TO ANSWER QUESTI ONS AND TAKE COMMENTS. THERE WERE APPROXI MATELY 100 ATTENDEES AT THE
MEETI NG A TRANSCRI PT OF QUESTI ONS ASKED AND ANSVEERS G VEN AT THE PUBLI C HEARI NG |'S | NCLUDED I N
THE ADM NI STRATI VE RECORD. RESPONSE RESPONSES TO WRI TTEN COMVENTS ARE | NCLUDED I N THE

RESPONSI VENESS SUMVARY, WHICH IS PART CF TH S RECORD OF DEC SI ON.

#SRQU
4.0 SCOPE AND ROLE OF CPERABLE UNI'T

THE RATI ONALE FOR SEPARATI NG THE BUNKER HI LL RI/FS | NTO TWD PARTS | NVOLVED BOTH DATA

AVAI LABI LI TY AND CONFI DENTI ALI TY | SSUES DATED W TH A | NVESTI GATI ON CF PRI VATE RESI DENTI AL
PROPERTI ES W TH N THE POPULATED AREAS. W TH BOTH ENVI RONVENTAL DATA AND AN ABUNDANCE OF HUVAN
HEALTH RELATED DATA, COLLECTED AS PART OF THE EPI DEM OLOd CAL STUDI ES, THE AGENCI ES BELI EVED
THAT THE POPULATED AREAS RI/FS COULD BEST BE COVPLETED BY GOVERNMENT AGENCI ES | N ORDER TO HONCR
CONFI DENTI ALI TY AGREEMENTS W TH | NDI VI DUALS AND | NDI VI DUAL PROPERTY OWNERS.

THE RI SK ASSESSMENT DATA EVALUATI ON REPORT (RADER) FOR THE POPULATED AREAS OF THE SITE -- HAS
BEEN COWPLETED. THE RESI DENTI AL SO LS FEASI BI LI TY STUDY IS ALSO COWLETE AND | S THE FIRST UNI T
TO BE ADDRESSED IN A RECORD OF DECI SION.  THE OTHER UNI TS THAT ARE RELATED TO THE PCPULATED
AREAS | NVESTI GATI ON THAT HAVE NOT BEEN ADDRESSED | N A DECI SI ON DOCUMENT | NCLUDE: HOUSE DUST,
COMMVERCI AL PROPERTI ES, AND ROAD SHOULDERS AND RI GHTS- OF- WAY.  THE AGENCI ES ORI G NALLY EXPECTED
TO ADDRESS THESE | SSUES IN A SECOND ROD I N 1992; HOMNEVER, THE PRPS HAVE APPROACHED USEPA AND
IDHWW TH A PROPCSAL FOR A SI TEW DE CLEANUP THAT | NVOLVES ALL FACETS OF BOTH THE POPULATED AND
NON- POPULATED AREAS.  THE EFFORT TO COWMPLETE THE RESI DENTI AL SO LS RCD WAS MAI NTAI NED, BECAUSE
SO LS ARE A PRIMARY RI SK TO THE RESI DENTS; HOMNEVER, CONSCLI DATI ON OF ALL (SEE TABLE 2.1)

REMAI NI NG | SSUES | NTO WHAT | S REFERRED TO AS THE EXPEDI TED FS IS ONGO NG  THE EXPEDI TED FS | S
EXPECTED TO SUPPORT A SECOND ROD FOR THE SI TE THAT W LL ADDRESS ALL CONTAM NATED AREAS AND MEDI A
NOT COVERED IN TH' S ROD.

THE RADER CONCLUDED THAT SUBCHRONI C LEAD ABSORPTI ON AMONG YOUNG CHI LDREN |'S THE MOST SI GNI FI CANT
HEALTH RI SK PCSED BY TH'S SITE. THE GREATEST R SKS TO YOUNG CH LDREN ARE ASSOCI ATED W TH

I NGESTI ON OF RESI DENTI AL YARD SO LS, HQUSE DUSTS, AND LOCALLY GROM PRCDUCE. EXPCSURE TO

RESI DENTIAL SO LS IS A PRI MARY HEALTH RI SK TO AREA RESI DENTS, ALTHOUGH RESI DENTI AL SO LS ARE NOT
A "PRINCl PAL THREAT" AS DEFI NED BY USEPA. THE REMEDI AL ACTI ON DESCRIBED IN THI'S ROD | S | NTENDED
TO M N MZE DI RECT CONTACT W TH AND | NGESTI ON OF LEAD- CONTAM NATED RESI DENTI AL SO LS BY

EXCAVATI ON AND REPLACEMENT OF THOSE SO LS WTH CLEAN MATERI AL.  WH LE YARD SO LS REPRESENT A

PRI MARY RI SK TO LOCAL RESIDENTS, IT IS | MPORTANT TO RECOGNI ZE THAT YARD SO LS REPRESENT ONLY ONE
COVPONENT OF EXPOSURE | N THESE COVMUNI TI ES. OTHER SOURCES OF CONTAM NATION WTH N THE SI TE MJST
BE ADDRESSED TO PREVENT ADDI TI ONAL POPULATI ON EXPOSURES AND RECONTAM NATI ON OF RESI DENTI AL SO L
BECAUSE OF CONTAM NANT M GRATI ON.  NO DI RECT ACTION | S BEI NG TAKEN FOR HOUSE DUST LEAD REDUCTI ON
AT TH'S TIME, HOAEVER, | T IS EXPECTED THAT HOUSE DUST LEAD CONCENTRATI ONS W LL DECREASE AS YARD
SO L LEAD CONCENTRATI ONS DECREASE AND FUQ TI VE DUST SOURCES ARE CONTRCOLLED PART OF THE ONGO NG
HEALTH | NTERVENTI ON PROGRAM W LL BE TO LEND H GH EFFI G ENCY HOME VACUUM CLEANERS TO | NTERESTED
RESI DENTS. FUGQ Tl VE DUST CONTRCL EFFORTS UNDERTAKEN AS PART OF THE 1991 REMOVAL ACTION WLL
FURTHER REDUCE EXPOSURES AND THE TRANSPCRT OF CONTAM NATED MATERI ALS.



USE OF A THRESHOLD LEVEL OF 1,000 PPM LEAD (I.E., REMEDI AL ACTI ON AT ANY YARD WTH A LEAD
CONCENTRATI ON OF 1, 000 PPM OR ABOVE) WLL RESULT I N RESI DENTI AL COVMUNI TY MEAN SO L LEAD
CONCENTRATI ONS OF APPROXI MATELY 200 TO 300 PPM  CURRENT COMMUNI TY MEAN SO L LEAD CONCENTRATI ONS
ARE APPROXI MATELY 3,000 PPM THE GOAL | S TO REDUCE SO L LEAD CONCENTRATI ONS SUCH THAT MEAN
BLOOD LEAD LEVELS ARE BELOWN 10 UG DL AND THE Rl SK FOR ANY | NDI VI DUAL CH LD TO HAVE A BLOOD LEAD
LEVEL THAT EXCEEDS 10 UG DL IS MN M ZE.

LOCALLY GROM PRODUCE |'S A POTENTI ALLY SI GNI FI CANT EXPCSURE ROUTE FOR CADM UM AND LEAD TO
PREGNANT WOVEN AS VELL AS YOUNG CHI LDREN. TH' S ACTION WLL PROVI DE FOCR SAFE PRODUCE GARDENI NG
AREAS TO ENSURE THAT THI S EXPOSURE PATHVWAY |S M NI M ZED. CURRENTLY, THE HEALTH | NTERVENTI ON
PROGRAM RECOMVENDS THAT PRODUCE GROM | N LOCAL GARDENS NOT BE CONSUMED.

THERE ARE APPROXI MATELY 2, 700 RESI DENTI AL PROPERTI ES ONSI TE.  OF THOSE, APPROXI MATELY 50 PERCENT
HAVE BEEN SAMPLED OF THE YARDS SAMPLED, 65 PERCENT HAVE SURFACE SO L CONCENTRATI ONS OF LEAD
GREATER THAN OR EQUAL TO 1,000 PPM | F THE UNSAMPLED YARDS SHOW A SIM LAR DI STRIBUTION, TH S
ACTION | S EXPECTED TO | NVOLVE REMEDI ATI ON OF 65 PERCENT ( APPROXI MATELY 1, 800) OF THE RESI DENTI AL
YARDS WTHI N THE SI TE.

#SC
5.0 SI TE CHARACTERI STI CS

5.1 PHYSI CAL SETTI NG

TOPOGRAPHY OF THE SI LVER VALLEY CONSI STS OF AN ALLUVI AL FLOCDPLAI N BORDERED ON THE NORTH AND
SOUTH BY STEEP MOUNTAINS. THE FLOODPLAI N RANGES | N WDTH FROM ABOUT 0.1 M LE EAST OF KELLOGG TO
APPROXI MATELY 0.9 M LE NEAR SMELTERVI LLE. THE ELEVATI ON OF THE VALLEY FLOOR RANGES FROM 2, 160
FEET ABOVE MEAN SEA LEVEL AT THE WEST END TO 2, 320 FEET AT THE EAST END OF THE PRQJECT SI TE.

THE VALLEY FLOOR IS NEARLY LEVEL, W TH SLOPES TYPI CALLY LESS THAN 1 PERCENT. THE MOUNTAI NS

Rl SI NG FROM THE VALLEY RANGE FROM 500 TO 2,500 FEET ABOVE THE VALLEY FLOOR.  THE MOUNTAI NSI DES
TYPI CALLY EXHI BI T SLOPES OF 45 TO 90 PERCENT AND AT SOME PO NTS EXCEED 110 PERCENT NUMERQUS
VALLEYS AND GULCHES CUT THROUGH THE MOUNTAI NS AND GENERALLY TREND NORTH TO SQUTH, | NTERCEPTI NG
THE VALLEY OF THE SOUTH FORK CCEUR D ALENE RI VER

MOST RESI DENCES ARE LOCATED ON THE VALLEY FLOOR OR AT THE TCE OF THE HI LLSI DE SLOPES. VALLEY
FLOOR SO LS WERE FORVED FROM ALLUVI ALLY DEPCSI TED MATERI ALS AND HAVE BEEN STRONGY | NFLUENCED BY
M NE TAI LINGS PLACED IN THE RIVER AS A RESULT OF PAST M NING ACTIVITY. | N GENERAL, THE ALLUVI AL
VALLEY-FI LL DEPCSI TS ARE COWPRI SED CF SILTY TO CLAYEY SAND AND GRAVEL. SO L PARENT NMATERI ALS AT
THE TCE OF THE STEEP SLOPES ARE COLLWI AL AND M XED COLLUVI AL/ ALLUVI AL AND ARE HI GHLY ERCSI VE.
RESI DENTI AL SO LS HAVE BEEN MODI FI ED BY TYPI CAL EXCAVATI ON AND BACKFI LL PRACTI CES USED DURI NG
HOMVE CONSTRUCTI ON.

VECGETATI ON | N THE RESI DENTI AL AREAS | NCLUDES CONI FER AND DECI DUQUS TREES, GRASS LAWNS VARYI NG I N
QUALI TY WTH LEVEL OF MAI NTENACE, SOMVE VECGETABLE AND FLOWNER GARDENS, AND NATI VE GRASSES I N
UNDEVELCPED COR STEEPLY SLOPI NG AREAS.

THE METECROLOGY OF THE SI TE |'S DOM NATED BY MOUNTAI N TALLEY DRAI NAGE W NDS RELATED TO THE LOCAL
TOPOGRAPHY. THE ORI ENTATI ON COF THE VALLEY EFFECTI VELY CHANNELS W NDS | N AN EAST- WEST DI RECTI O\
NOCTURNAL W NDS AVERAGE 4.5 MPH AND TEND TO BE FROM THE EAST. LATE MORNI NG AND AFTERNOON W NDS
ARE FROM THE VST AND SOUTHWEST, AVERAG NG APPROXI MATELY 8 MPH. THE MEAN PRECI PI TATI ON OF THE
AREA RANGES FROM 30.4 | NCHES AT KELLOGG TO 40.5 | NCHES AT THE NEARBY CI TY OF WALLACE, 10 MLES
EAST (UPSTREAM) OF THE SITE. DATA FROM THE NATI ONAL WEATHER SERVI CE COLLECTED FROM 1951 TO 1980
SHOW AN ANNUAL MEAN TEMPERATURE | N KELLOGG COF 47.2 DEGREE FAHRENHEI T. A RECCRD H GH OF 111
DEGREE FAHRENHEI T WAS REACHED ON AUGUST 5, 1961, AND A RECORD LOW CF - 36 DEGREE FAHRENHEI T ON
DECEMBER 30, 1968. ON THE AVERACE, 28 DAYS PER YEAR REACH A H GH TEMPERATURE OF 90 DEGREE



FAHRENHEI T OR GREATER, AND 143 DAYS REACH A LOW OF 32 DEGREE FAHRENHEI T CR LESS.
5.2 NATURE AND EXTENT OF CONTAM NATI ON

THE SCOPE OF THE POPULATED AREAS R | NCLUDED RESI DENTI AL SO L, FUGQ Tl VE DUST SOURCE, HOUSE DUST,
AND Al R MONI TORI NG STUDI ES. CONTAM NANTS OF CONCERN FOR RESI DENTI AL SO LS ARE ANTI MONY,

ARSENI C, CADM UM COPPER, LEAD, MERCURY, AND ZI NC. LEAD HAS BEEN | DENTI FI ED AS THE PRI MARY
CONTAM NANT OF CONCERN BASED ON HEALTH STUDI ES.

RESI DENTI AL YARD SO L CONCENTRATI ONS ARE PRESENTED | N TABLE 5-1. THE RI GHT- HAND COLUWN OF THE
TABLE PRESENTS BACKGROUND MEAN CONCENTRATI ONS FOR COVPARI SON.  DATA FROM THE RESI DENTI AL YARDS
SHOW THAT METAL CONCENTRATI ONS | N SURFI Cl AL SO LS ARE GREATLY | NCREASED OVER BACKGROUND

RESI DENTI AL SO L CONTAM NANT CONCENTRATI ONS DECREASE W TH | NCREASI NG DI STANCE FROM THE M LL AND
SMELTER COVPLEX AND RESULT FROM A VAR ETY OF HI STORI CAL | NDUSTRI AL ACTI VI TI ES.

METAL CONTAM NATI ON TO DEPTHS AS GREAT AS 3 FEET HAVE BEEN | DENTI FI ED I N RESI DENTI AL SO LS.
CONTAM NATI ON SQURCES AT TH' S DEPTH ARE PRI MARILY ALLUVI ALLY DEPCSI TED TAI LI NGS.

TABLE 5-2 SUMVARI ZES THE PERCENTAGE AND NUMBER OF PRCOPERTIES W THI N EACH COVMUNI TY W TH YARD
SO L LEAD CONCENTRATI ONS ABOVE 1, 000 PPM

SO L SAMPLES COLLECTED FROM 40 DI FFERENT YARDS WERE ANALYZED FOR OTHER POTENTI AL CONTAM NANTS
SUCH AS EXTRACTABLE CRGANI C COVPOUNDS, CHLORI NATED PESTI Cl DES, PCBS, AND MERCURY. MOST ORGAN C
ANALYTES WERE NOT DETECTED. HOWEVER, OCCASI ONAL DETECTI ONS WERE NOTED FOR PHTHALATE ESTERS
(PLASTI G ZER COVPOUNDS), SOME POLYNUCLEAR AROVATI C HYDROCARBONS (|. E., NAPHTHALENE,
PHENANTHRENE, FLUORANTHENE, PYRENE, BENZQ(B) FLUORANTHENE, AND BENZQ( A) PYRENE AS CONSTI TUENTS OF
FOSSI L FUELS AND THEI R COMBUSTI ON PRCDUCTS), AND POLYCHLORI NATED BI PHENYLS ( PCBS AS COVPONENTS
OF ELECTRI CAL TRANSFORVER DI ELECTRI C FLUI DS). CHLORI NATED PESTI Cl DES WERE DETECTED | N SEVERAL
SAMPLES I N EACH TOM. FOR THOSE PESTI Cl DES OBSERVED, THE FREQUENCI ES OF DETECTI ON RANGE FROM A
LOW CF 14 PERCENT FOR ALDRI N, LI NDANE, AND HEPTACHLOR TO A H GH OF 100 PERCENT FOR DDT | SOMERS
AND METABQLI TES, CHLORDANE, AND HEPTACHLOR EPOXI DE. GREATEST CONCENTRATI ONS AND FREQUENCI ES OF
DETECTI ON FOR PESTI CI DES I N SO LS WERE FQUND | N SMELTERVI LLE, KELLOGG AND WARDNER, W TH

S| GNI FI CANTLY LOMER LEVELS | N PAGE. PRESENCE OF CRGANI C AND PESTI Cl DE CONTAM NANTS | N

RESI DENTI AL SO L COULD NOT BE RELATED TO M NI NG AND | NDUSTRI AL ACTI VI TI ES ASSOCI ATED W TH THE
SI TE.

MANY RESI DENTI AL STREETS AND RQADS DO NOT HAVE PAVED CURBS AND S| DEWALKS METALS CONCENTRATI ONS
FROM SAMPLES COLLECTED FROM THE SURFACE | NCH OF THE ROAD SHOULDERS ARE SHOM | N TABLE 5- 3.
METALS CONCENTRATI ONS | N ROADSI DE SAMPLES SHOW CONSI DERABLE VARI ATI ON, BOTH GEOGRAPHI CALLY AND
WTH N TOMS. SAMPLES FROM SMELTERVLLLE RANGED FROM 249 TO 60, 100 PPM PB; 3 TO 487 PPM CD; AND
19 TO 810 PPM AS. SAMPLES FROM THE SUNNYSI DE AREA OF KELLOGG (NORTH OF 1-90) AVERAGED 1, 935 PPM
PB; 19 PPM CD; AND 71 PPM AS. (OLD TOM AREA (SOUTH OF |-90) SAVPLES AVERAGED 4, 497 PPM PB; 28.6
PPM CD; AND 81 PPM AS.  WARDNER AND PI NEHURST AREA SAMPLES WERE NOTABLY LOWNER, AVERAG NG 1, 385
PPM PB; 15 PPM CD, AND 73 PPM AS. SAMPLES OF STREET SWEEPER DUST SHOWNED LEAD CONTENTS FROM
1,560 TO 2,230 PPM AND ZI NC LEVELS EXCEEDI NG 10, 000 PPM (1 PERCENT).

I'N 1988 AND 1989, EFFORTS WERE UNDERTAKEN TO ASSESS RECONTAM NATI ON AT SI TES CLEANED UP I N THE
SUMMER COF 1986. REMOVAL ACTI ONS | MPLEMENTED DURI NG 1986 | NCLUDED A 6-1 NCH REMOVAL OF

CONTAM NATED SO LS AND REPLACEMENT W TH CLEAN MATERI ALS AND SCD | N PARKS AND PLAYGROUNDS, AND
ASPHALTI NG OR GRAVEL COVER OF ROADSI DES AND PARKI NG LOTS. TABLE 5-4 SUWRRI ZES THE ORI G NAL

( PREREMEDI ATI ON) LEAD CONCENTRATI ONS, REMEDI AL MATERI AL ( CLEAN FI LL) LEAD CONCENTRATI ONS, AND
THE TWDO RECONTAM NATI ON ASSESSMENT EFFORTS.

THE FEW SCD SAMPLES COLLECTED SUGGEST SURFACE RECONTAM NATI ON RATES OF 10 TO 100 PPM YR LEAD.



NO RECONTAM NATI ON WAS EVI DENT IN EIl THER THE TOP I NCH OR M DDLE OF THE SO L FILL ON SCDDED SI TES
OR PLAY FIELD. SOVE RECONTAM NATI ON WAS EVI DENT AT THE | NTERFACE OF REPLACED SO LS AND TOP COF
THE ORIG NAL CUT. WHETHER TH S WAS DUE TO CONTAM NANT M GRATI ON, M XI NG AT THE TI ME CF
PLACEMENT, OR | MPRECI SE LAYERI NG CF THE SAMPLE | S UNKNOAN.  RUDI MENTARY MCDELI NG HAS | NDI CATED
THAT UPWARD M GRATI ON POTENTI AL EXI STS ONLY | N | SOLATED AREAS WHERE THERE | S SHALLOW
GROUNDWATER

GRAVELED AREAS, PARTI CULARLY THOSE USED AS PARKI NG LOTS, SHOWED SI GNI FI CANT RECONTAM NATI ON.
BECAUSE OF THE LOW RATES OF SURFACE DEPCSI TI ON, THESE | NCREASES LI KELY RESULTED FROM THE
CONTI NUAL WORKI NG OF THE ORI G NAL SO L LAYERS BELOW THE REPLACEMENT MATERI ALS CR TRACKI NG OF
CONTAM NANTS ONTO THE SI TE BY VEH CLES.

M GRATI ON AND TRANSPORT OF CONTAM NATED SCLI DS FROM THE | NDUSTRI AL COMPLEX AND OTHER FUQ TI VE
DUST SOURCES ARE A MAJOR CONCERN IN BOTH THE PCPULATED AND NON- POPULATED AREAS OF THE SI TE.

W NDBLOMN DUSTS ARE POTENTI ALLY SI GNI FI CANT CONTRI BUTORS TO CONTAM NANT CONCENTRATI ONS | N HUVAN
RECEPTOR MEDI A | N THE POPULATED AREAS AND HAVE BEEN | DENTI FI ED AS A MAJCR SCURCE OF PUBLIC
COVPLAI NT.  NMANY OF THE | DENTI FI ED FUQ Tl VE DUST SCQURCES ARE BARREN SO LS AND | MPQUNDED WASTES
AND STCRAGE PI LES THAT CAN RESULT I'N SI GNI FI CANT AMOUNTS OF REENTRAI NED DUSTS.

El GHTEEN MAJCR BARREN AREAS | DENTI FI ED AS HAVI NG A POTENTI ALLY SI GNI FI CANT | MPACT ON THE

RESI DENTI AL AREAS WERE SAVPLED DURI NG REMEDI AL | NVESTI GATI ONS | N 1986. TABLE 5-5 | DENTI FI ES THE
AREAS SAMPLED, THE RESPECTI VE SI ZE OF EACH AREA, THE NUMBER OF SAMPLES COLLECTED, SUMVARY

STATI STI CS FOR LEAD CONTENT I N THE M NUS 200- MESH PORTI ON OF THE SAMPLE, AND THE AVERAGE
PERCENTAGE (BY WEI GHT) THAT PASSED THE 200- MESH SI EVE.  ANTI MONY, ARSENI C, CADM UM COPPER, AND
ZI NC VERE ALSO DETECTED I N ALL SAVPLES COLLECTED. LOCATIONS OF THE FUG Tl VE DUST SOURCE AREAS
SAMPLED ARE PROVI DED I N FI GURE 5-1.

H GHEST METAL CONCENTRATI ONS AMONG FUQ TI VE DUST SOURCES WERE FOUND ADJACENT TO THE CONCENTRATOR
BU LDING W TH THE LEAD CONCENTRATI ON AVERAG NG ABQUT 230, 000 PPM (23 PERCENT), AND ARSENI C AND
CADM UM LEVELS EACH AT APPROXI MATELY 10, 000 PPM (1 PERCENT). DUST CONTENT FOR TH S SAMPLE WAS
H GH WTH 30 PERCENT OF THE SOLI DS PASSI NG A 200- MESH SI EVE. THE SURROUNDI NG AREAS (11 AND 12)
ALSO HAVE RELATI VELY H GH METAL CONTAM NANT LEVELS THAT MAY BE RELATED TO EM SSI ONS FROM THE
CONCENTRATOR AR& BARREN AREAS NEAR SHOSHONE APARTMENTS (AREA 11) AND THE WATER TREATMENT FLAT
(AREA 12) EXH BI' T APPROXI MATELY 49, 000 PPM (4.9 PERCENT) AND 43,000 PPM (4.3 PERCENT) LEAD IN
SURFACE DUST, RESPECTIVELY. THE ARI THVETI C MEAN LEAD CONCENTRATI ON FOR ALL FUQ TI VE DUST SOURCE
AREAS |'S 28,400 PPM (2.8 PERCENT). SOURCE AREAS NEAR THE SMELTER COVPLEX AND THROUGHOUT THE

R VER FLOCDPLAI N ROUTI NELY EXHI BI TED LEVELS | N EXCESS OF 2 PERCENT LEAD. PERCENT OF SAMPLE

SCOLI DS TO PASS THE 200- MESH SI EVE RANGED FROM 6 TO 68 PERCENT, AVERAG NG 30 PERCENT FOR ALL
SAMPLES.

AR MONI TORI NG WAS USED TO | NVESTI GATE Al R CONTAM NANT TRANSPORT MECHANI SM Al R MONI TOR

LOCATI ONS ARE SHOM I N FI GURE 5-2. TOTAL SUSPENDED PARTI CULATE (TSP) DATA ARE SUWARI ZED I N
TABLE 5-6. METAL CONTENT OF FI LTERS COLLECTED ON H GH DUST EVENT DAYS (DEFI NED AS DAYS W TH TSP
Gr150 UG MB) 1S SUMVARI ZED I N TABLE 5-7. THE 19 DAYS I N 1987 WHERE BLOW NG DUST EVENTS WERE
MEASURED ACCOUNT FOR 43 PERCENT OF THE TOTAL SUSPENDED PARTI CULATES (TSP) LOADI NG FOR THE ENTI RE
116- DAY SAMPLI NG SEASON. THE SI NGLE HI GHEST DAY ( SEPTEMBER 2, 1987) ALONE ACCOUNTED FOR NEARLY
10 PERCENT OF THE TOTAL MONI TORI NG SEASON LCADING I N 1989, THE PEAK 10 DAYS ACCOUNTED FOR 48
PERCENT OF THE LQOADI NG FOR THE 90- DAY MONI TORI NG PERI OD.

METAL CONTAM NANT LEVELS | N HOUSE DUSTS ARE PRESENTED TABLE 5-8. HCQUSE DUST METAL

CONTAM NATI ON, AND ESPECI ALLY LEAD CONTAM NATI ON, HAS DECREASED MARKEDLY SINCE 1974. FOR
EXAMPLE, THE MEAN HOUSE DUST LEAD CONCENTRATI ON I N SMELTERVI LLE FOR 1974 WAS APPROXI MATELY
12,000 PPM (1.2 PERCENT) AND HAS DECREASED TO A MEAN LEVEL IN 1988 THAT IS ONE- TENTH THE 1974
VALUE (1,200 PPM. PRIOR TO 1981, DUR NG SMELTER OPERATI ONS, THE PR MARY ROUTE FOR HOUSE DUST



LEAD CONTAM NATI ON WAS Al RBORNE DEPOSI TI ON OF SMELTER LEAD PARTI CULATE MATTER.  SI NCE 1981,
HOUSE DUST METALS LEVELS HAVE BEEN RELATED TO RESI DENTI AL SO L CONCENTRATI ON CONTAM NATED DUSTS
REACH HOMVES VI A DEPCSI TI ON OF W NDBLOM DUSTS OR MECHANI CAL TRANSLOCATI ON CF CONTAM NATED

RESI DENTI AL SO LS. SEVERAL STUDI ES | NDI CATE HOUSE DUST LEAD LEVELS IN URBAN AND SMELTER

COMMUNI TI ES ( EXCLUSI VE OF THCSE | MPACTED BY | NTERI OR LEADED PAI NTS) ARE DEPENDENT ON LEAD LEVELS
I N RESI DENTI AL SO LS.

5.3 CONTAM NANT M GRATI ON

SO LS WTH N THE SI TE HAVE BEEN CONTAM NATED BY HEAVY METALS, TO VARYI NG DEGREES, THROUGH A
COMBI NATI ON OF Al RBORNE PARTI CULATE DEPOSI TI ON, ALLUVI AL DEPGCSI TI ON OF TAI LI NGS DUMPED | NTO THE
R VER BY M NI NG ACTI VI TI ES, AND CONTAM NANT M GRATI ON FROM ONSI TE SOQURCES. ONSI TE SOURCES

I NCLUDE THE SMELTER FACI LI TY, | NDUSTRI AL COWPLEX, TAI LI NGS AND OTHER WASTE PI LES, BARREN

H LLSI DES, AND OTHER FUQ Tl VE DUST SOURCE AREAS LOCATED THROUGHQUT THE SI TE.  SI NCE SHUTDOMN OF
THE SMELTER, CONTAM NANT M GRATI ON PATHWAYS OF PRI MARY CONCERN ARE FUGQ Tl VE DUST, FLOCDI NG THAT
REDEPCSI TS TAI LI NGS | NTO RESI DENTI AL AREAS, WATER EROCSI ON THAT RESULTS | N CONTAM NATED SO L
MOVEMENT OFF OF THE H LLSI DES, AND HUVAN ACTI VI TI ES THAT El THER EXACERBATE THE PREVI OUS PATHWAYS
OR DI RECTLY CONTAM NATE RESI DENTI AL SO LS.

THE CURRENT PRI MARY CONTAM NANT M GRATI ON MECHANI SM | S Al RBORNE DEPGCSI TI ON OF CONTAM NATED DUSTS
FROM FUGQ Tl VE DUST SOURCES | N AD ADJACENT TO THE M NI NG SMELTI NG COMPLEX. Al R MONI TORI NG

| NFORVATI ON COLLECTED DURI NG R/ FS ACTI VI TI ES AND SUMVARI ZED | N THE RADER | NDI CATES THAT

Al RBORNE DUSTS TRANSPORTED | NTO THE PCPULATED AREAS HAVE CONCENTRATI ONS RANG NG FROM 1, 000 TO
20, 000 PPM LEAD.

TOTAL DRY Al RBORNE PARTI CULATE DEPCSI TI ON RATES AVERAGE 2,532 UG M2/ HR AND 1, 768 UG M2/ HR AT THE
SMELTERVI LLE M NE Tl MBER AND KELLOGG M DDLE SCHOOL MONI TORI NG SI TES, RESPECTI VELY (Fl GURE 5-2).
VET DEPGCSI TI ON RATES AVERAGED 484 AND 487 UG M2/ HR AT THE SMELTERVI LLE AND KELLOGG SI TES,
RESPECTI VELY. MORE THAN 80 PERCENT OF THE TOTAL PARTI CULATE AND MORE THAN 90 PERCENT OF MOST
METALS DEPCSI TI ON OCCURS AS DRY DEPCSI TION.  THE MAXI MUM DRY DEPOSI TI ON RATE OBSERVED WAS 12, 595
U@ M2/ HR AT THE M NE TI MBER SI TE DURI NG THE SECOND WEEK O SEPTEMBER 1988. ONLY FOUR METALS
WERE OBSERVED TO HAVE DRY DEPOSI TI ON RATES CONSI STENTLY EXCEEDI NG 1.0 Ud M2/ HR  THOSE WERE

I RON, LEAD, MANGANESE, AND ZI NC W TH ANNUAL AVERAGE DEPCSI TI ON RATES AT THE M NE Tl MBER SI TE OF
132,12.7, 8.6, AND 11.3 U4 M2/ HR, RESPECTI VELY. THE MAXI MUM WEEKLY LEAD DEPGCSI TI ON RATE
OBSERVED WAS 83.8 UG M2/ HR AT THE M NE TI MBER SI TE, ALSO OCCURRI NG DURI NG THE SECOND WEEK OF
SEPTEMBER

THE H GHEST DEPCSI TI ON RATES WERE OBSERVED DURI NG THE WEEKS THAT ALSO | NCLUDED THE SEVERE DUST
EVENT DAYS W TH TOTAL SUSPENDED PARTI CULATES (TSP) GI 150 UG M3 SHOM I N TABLE 5-9. THE 1988
DATA CONFI RM THAT BOTH TOTAL SCLI DS AND CONTAM NANT PARTI CULATE DEPOSI TI ON SEEM TO BE

EVENT- RELATED I N A MANNER SI M LAR TO THE TSP AND AMBI ENT Al R METALS CONCENTRATI ON DI SCUSSED | N
THE LAST SECTION. AT BOTH SI TES, MORE THAN 25 PERCENT COF THE TOTAL ANNUAL SCLI DS DEPCSI Tl ON
OCCURRED I N FOUR | NDI VI DUAL VEEEKS | N 1988. THOSE | NCLUDED 1 WVEEK I N EACH COF MAY, AUGUST,
SEPTEMBER, AND OCTCBER. THE SAVE WEEKS ACCOUNTED FOR 31 PERCENT OF TOTAL LEAD, 18 PERCENT OF
TOTAL CADM UM AND 29 PERCENT OF TOTAL ARSEN C DEPOSI TION.  THE 1988 SEASONAL DATA ALSO SHOWED A
FREQUENCY AND MAGNI TUDE OF SEVERE DUST EVENTS (TSP GTI 300 UG M3) SIM LAR TO THAT OBSERVED I N
1987, BUT ABSENT | N 1989.

THESE RESULTS SUGCGEST THAT DEPCSI TION, SIM LAR TO TSP, IS EVENT- RELATED W TH THE BULK CF
DEPCSI TED SCLI DS AND METALS COM NG AS A RESULT OF H GH W ND SPEEDS | MPACTI NG BARREN DUST SOURCES
INTHE VICINITY OF THE MONI TORS.

WATER ERCSI ON OF HI LLSI DES NEAR THE SMELTER COWPLEX IS A M GRATI ON PATHWAY TO RESI DENTI AL SO L,
PARTI CULARLY | N YARDS ABUTTING A HI LL SLCPES. MASS LOADI NG RATES ARE HI GH ALONG THESE STEEP



BARREN LOCATI ONS WHERE SHEET AND RI LL ERCSI ON W TH GULLI NG ARE SI GNI FI CANT.  METALS CONTENTS ON
THE H LLSI DES AVERACE 5, 000 PPM LEAD.

LEAD LEACHABI LI TY FROM RESI DENTI AL SO LS WAS DETERM NED BY EXTRACTI ON PROCEDURE (EP) TOXI O TY
AND TOXI G TY CHARACTERI STI C LEACH NG PROCEDURE ( TCLP) ANALYSES. THESE TESTS ARE USED TO
DETERM NE | F A MATER AL SHOULD BE CONSI DERED A HAZARDOUS WASTE PURSUANT TO THE RESOURCE
CONSERVATI ON AND RECOVERY ACT (RCRA) AND, CONSEQUENTLY, SUBJECT TO RCRA STORAGE AND

REQUI REMENTS. RESULTS SHOWED 3 QUT 23 EP TOXI CI TY SAMPLES EXCEEDED THE RCRA LEAD THRESHOLD
LEVEL OF 5 PPM TWDO OF THE SI X TCLP SAMPLES EXCEEDED THE THRESHOLD LEVEL FCR LEAD.

#SSR
6.0 SUWARY CF SI TE R SKS

6.1 HUVAN HEALTH RI SKS

THE RADER PRESENTS A DETAI LED DI SCUSSI ON OF THE RI SK ASSESSMENT FOR THE POPULATED AREAS. [N THE

RADER, BOTH CARCI NOGENI C AND NONCARCI NOGENI C EFFECTS OF CONTAM NANT EXPCSURES ARE EVALUATED. A
NON- PCPULATED AREAS Rl SK ASSESSMENT |'S BEI NG CONDUCTED | N CONCERT W TH THE NON- POPULATED AREAS
R/ FS.

6.1.1 EXPOSURE ASSESSMENT

THE CONTAM NANTS USED I N THE EXPOSURE EVALUATI ON AND RI SK ASSESSMENT ARE ALL METALS THAT

EXH BI T: 1) ELEVATED CONCENTRATI ONS I N RESI DENTI AL SO LS AND DUSTS RELATI VE TO BACKGROUND
CONCENTRATI ONS; 2) DECREASI NG CONCENTRATI ONS | N ENVI RONVENTAL MEDI A W TH | NCREASI NG DI STANCE
FROM THE | NDUSTRI AL COVPLEX; AND 3) POTENTI AL FOR HUMAN TOXI CI TY FOLLOWN NG | NCI DENTAL AND
CHRONI C EXPCSURES.  CONTAM NANTS OF CONCERN | NCLUDE ANTI MONY, ARSENI C, CADM UM COPPER, LEAD,
MERCURY, AND ZI NC.

RECEPTCR POPULATI ONS AT RI SK ARE | DENTI FI ED AS THE CURRENT AND PAST RES|I DENTS OF THE POPULATED
AREAS COF THE SITE. THREE GROUPS HAVE BEEN EVALUATED | N TERM5S CF CONTAM NANT EXPOSURES AND
CONSEQUENT RI SKS.  THESE ARE:

1. A GENERAL PCPULATI ON OF RESI DENTS THAT ARE ASSUMED TO LIVE, SINCE Bl RTH, UNDER THE
CONDI TI ONS REPRESENTED BY THE CONTAM NATI ON LEVELS FOUND SI NCE 1983 FOR A 70- YEAR LI FETI ME

( REFERRED TO AS THE CURRENT SCENARI O WHI CH WOULD ALSO BE A FUTURE SCENARI O UNDER THE NO ACTI ON
ALTERNATI VE) .

2. A GENERAL PCOPULATI ON OF RESI DENTS WHO WERE BORN I N 1971 AND WERE 2 YEARS COLD DURI NG THE
PER CD COF MAXI MUM EXPOSURE ONSI TE AND WHO REMAI N ONSI TE UNDER CURRENT CONDI TI ONS FOR A 70- YEAR
LI FETI ME (REFERRED TO AS THE H STCORI CAL SCENARI O .

3. A SENSI TI VE SUBPCPULATI ON CF CHI LDREN EXPCSED TO LEAD

H STCORI CAL EXPCSURES, SI NCE 1971, WERE EVALUATED BECAUSE OF DOCUMENTED H GH CONTAM NANT
CONCENTRATI ONS DURI NG 1973-1975. Al RBORNE LEAD CONCENTRATI ONS WERE APPROXI MATELY 100 TI MES
GREATER DURI NG THI S PERI CD THAN CURRENT LEVELS. CONSI DERATI ON OF THESE EXPOSURES IS CRI Tl CAL
FOR EVALUATI NG THE POTENTI AL CHRONI C RI SKS OF METAL CONTAM NANTS ON THE PCOPULATI ON.

BOTH THE CURRENT AD H STORI CAL POPULATI ONS (NUMBERS 1 AND 2 ABOVE) ARE REPRESENTATI VE COF
BASELI NE CONDI TI ONS -- THOSE CONDI TI ONS UNDER WHI CH NO REMEDI AL ACTI ON HAS BEEN UNDERTAKEN ( THE
NO ACTI ON ALTERNATI VE) .



THE PRI NCl PAL EXPOSURES MEDI A AND ASSCOCI ATED RECEPTOR PATHWAYS CHARACTERI ZED FOR THE EVALUATI ON
OF BASE-LI NE HUVAN HEALTH R SK FOR THE TYPI CAL RESI DENT | N THE POPULATED AREAS OF THE BUNKER
H LL SITE ARE

I NGESTI ON OF RESI DENTI AL SURFI Cl AL YARD SA LS

I NGESTI ON COF HOUSE DUSTS

I NHALATI ON CF Al R PARTI CULATE MATTER

CONSUMPTI ON OF NATI ONAL MARKET BASKET VAR ETY PRODUCE ( FOCDSTUFFS AVAI LABLE ON
SUPERVARKET SHELVES REPRESENTI NG FOOD OF AVERAGE CONSUMERS) AND WATER

I NGESTI ON FROM PUBLI C WATER SUPPLI ES (PUBLI C WATER | S SUPPLI ED FROM A SURFACE
WATER SOURCE QUTSI DE S| TE BOUNDAR! ES)

ADDI TI ONAL EXPOSURES THAT COULD BE EXPERI ENCED BY MEMBERS OF THE POPULATI ON WHO ENGACE I N
POTENTI ALLY H GH R SK ACTI VI TI ES ARE EVALUATED AS | NCREMENTAL EXPOSURE THE FOLLOW NG | NCREMENTAL
EXPOSURES WERE EVALUATED:

CONSUMPTI ON OF CONTAM NATED LOCAL GROUNDWATER

I NGESTI ON OF OTHER SO L/ DUST AT EXTREME (95TH PERCENTI LE CONCENTRATI QN)

RESI DENTI AL SO L AND HOUSE DUST CONCENTRATI ONS

I NGESTI ON OF EXTREME AMOUNTS (1 GM DAY) OF SO L AND DUST DURI NG CH LDHOOD
(TYPICAL OF ' PICA-TYPE BEHAVI OR)

CONSUMPTI ON OF LOCAL FI SH FROM THE COEUR D ALENE AREA

CONSUMPTI ON OF LOCAL VEGETABLE GARDEN PRODUCE

I NHALATI ON OF QUTDOOR Al R PARTI CULATE MATTER DURI NG EPI SODI C, H GH W ND EVENTS

TO DETERM NE AN I NDI VIDUAL' S LEVEL OF RI SK RESULTI NG FROM PARTI Cl PATI ON | N POTENTI ALLY HI GH R SK
ACTIVITIES, THE APPROPRI ATE | NCREMENTAL RI SK(S) WERE ADDED TO THE BASELI NE ESTI MATE | F A

I NDI VI DUAL DCES NOT ENGAGE | N ANY OF THE | NCREMENTAL ACTI VI TI ES EVALUATED, THEN THE RI SK TO THAT
I NDI VI DUAL WOULD BE THE BASE-LI NE ESTI MATE. THE | NCREMENTAL EXPOSURE ANALYSI S CAN BE USED TO
DETERM NE THE REASONABLE NMAXI MUM EXPOSURE SCENARI O FOR THE POPULATED AREAS.

EXPOSURES AND CONSEQUENT RI SKS WERE EVALUATED FOR EACH OF THE TWO BASELI NE PERI CDS ( CURRENT AND
H STORI CAL) | N THREE SEPARATE AREAS ( SMELTERVI LLE, KELLOGGE WARDNER/ PAGE, AND PI NEHURST) FOR THE
AVERAGE OR TYPI CAL POPULATI ON.  THE RI SK ASSESSMENT WAS COVPLETED ASSUM NG CURRENT LAND USES
WOULD CONTI NUE TO BE RESI DENTI AL.

LI FETI ME OR CHRONI C EXPCSURES VERE EVALUATED FOR THE TYPI CAL RESI DENT BY ESTI MATI NG CONTAM NANT
I NTAKES US| NG AVERACGE MEDI A CONCENTRATI ONS ( SEE TABLE 6-1). FOR TH S EVALUATI ON, ARl THVETI C
MEAN CONCENTRATI ONS FOR EXPOSURE MEDI A VERE USED TO REPRESENT AVERAGE CR TYPI CAL LONG TERM
EXPOSURE LEVELS. FOR RESI DENTI AL SO L AND HOUSE DUST EXPCSURES, CGEOMVETRI C MEAN CONCENTRATI ONS
WERE CALCULATED AND USED FOR EVALUATI NG TYPI CAL LONG TERM EXPCSURES. GEQVETRI C MEAN VALUES FCR
THESE MEDI A ARE EXPECTED TO BE MORE REPRESENTATI VE OF AVERAGE EXPOSURES BECAUSE OF THE

STATI STI CAL DI STRI BUTI ONS EXH Bl TED BY SO L AND HOUSE DUST METAL CONCENTRATI ONS.

CHRONI C EXPOSURES AT EXTREME LEVELS ARE NOT EXPECTED FOR THE TYPI CAL RESI DENT. THEREFORE,

CHRONI C EXPOSURES TO EXTREME CONCENTRATI ONS OF SI TE CONTAM NANTS ARE NOT EVALUATED I N THE

BASELI NE CHRONI C ASSESSVENT. EXTREME MEDI A CONCENTRATI ONS REPRESENTED AS 95TH PERCENTI LE LEVELS
WERE EVALUATED AS | NCREMENTAL AND SUBCHRONI C EXPOSURES.

THE TRADI TI ONAL APPRQOACH FOR RI SK CHARACTERI ZATI ON ASSCOCI ATED W TH LEAD EXPOCSURE | S CURRENTLY

| NAPPROPRI ATE BECAUSE AN ACCEPTABLE REFERENCE DOSE (RFD) FOR LEAD IS NOT AVAI LABLE. THEREFORE,
Rl SK CHARACTERI ZATI ON FOR SUBCHRONI C LEAD EXPCSURE WAS ACCOWVPLI SHED BY USI NG OBSERVED CHI LDHOCD
POPULATI ON BLOCD LEAD LEVELS AND ENVI RONMENTAL MEDI A LEAD CONCENTRATI ONS COLLECTED OVER THE LAST
17 YEARS | N AN | NTEGRATED UPTAKE/ Bl OKI NETI C DOSE- RESPONSE MODEL * THE MODEL WAS USED TO RELATE



CHI LDHOOD BLOOD LEAD LEVELS TO CONTAM NATED MEDI A EXPCSURES.  MODEL | NPUTS AND CRI TERI A VEERE
SELECTED AND VALI DATED USI NG SI TE- SPECI FI C DATA AS DESCRI BED | N THE RADER

TABLE 6-1 PRESENTS A SUMVARY CF CONTAM NANTS OF CONCERN, EXPOSURE ROUTES AND SCOURCES, AND
SCENARI OS ADDRESSED | N THE EXPOSURE EVALUATI ON AND RI SK ASSESSMENT.

6.1.2 TOXIC TY ASSESSMENT

A DETAILED DI SCUSSI ON OF THE TOXICI TY OF SI TE CONTAM NANTS IS PRESENTED I N SECTION 3.5 OF THE
PROTOCCL DOCUMENT.  TABLE 6-2 PROVI DES A SUMARY OF THE MOST SENSI TI VE EFFECTS FOR EACH OF THE
SEVEN SI TE CONTAM NANTS OF CONCERN.

TABLES 6-3 AND 6-4 SUWARI ZE THE AVAI LABLE CANCER POTENCY FACTCORS (CPFS) AND REFERENCE DOSES
(RFDS) FOR THE SI TE CONTAM NANTS OF CONCERN. THESE VALUES WERE OBTAI NED FROM THE HEALTH EFFECTS
SUMVARY TABLES AND | NTEGRATED RI SK | NFORVATI ON SYSTEM

6. 1.3 RI SK CHARACTERI ZATI ON
6.1.3.1 CARCI NOGENI C RI SK

EXCESS LI FETI ME CANCER RI SKS ARE DETERM NED BY MULTI PLYI NG THE | NTAKE LEVEL W TH THE CANCER
POTENCY FACTOR  THESE Rl SKS ARE PROBABI LI TI ES THAT ARE GENERALLY EXPRESSED | N SCI ENTI FI C
NOTATION (E.G, 1 X (10-6)). AN EXCESS LI FETI ME CANCER R SK OF 1 X (10-6) MEANS THAT IF A
POPULATI ON OF 1 M LLI ON PECPLE WERE EXPOSED TO THE BASELI NE CONDI TI ON OVER A 70- YEAR LI FETI ME,
I T IS EXPECTED THAT THERE WOULD BE ONE ADDI TI ONAL CANCER ABOVE THE CANCER EVENTS DUE TO OTHER
CAUSES. THE CURRENT US CANCER RATE IS ONE IN FOUR THEREFORE, |N A POPULATION OF 1 M LLION
PEOPLE, 250,000 CANCER EVENTS ARE PREDI CTED. UNDER A (10-6) R SK SCENARI O, 250, 001 CANCER
EVENTS WOULD BE PREDI CTED.

RESULTS OF THE CHRONI C EXPOSURE AND RI SK CHARACTER! ZATI ON | NDI CATE THAT EXCESS ( ABOVE
BACKGROUND) CARCI NOGENI C RI SK | S ASSOCI ATED W TH BASELI NE EXPOSURES AND CONSEQUENT | NTAKES FOR
ARSENI C AND CADM UM I N AR TOTAL BASELINE (70- YEAR LI FETI ME) R SK TO LUNG CANCER, DUE TO

| NHALATI ON OF ARSENI C AND CADM UM UNDER CURRENT SI TE CONDI TIONS, |'S FROM 2 TO 32 TI MES GREATER
THAN FOR CFFSI TE BACKGROUND. UNDER THE HI STORI CAL SCENARI O, R SK TO LUNG CANCER WAS TWD TO SI X
TI MES GREATER THAN THE CURRENT SCENARI O FOR THE SAME COMVUNI TIES.  BASELI NE CANCER R SK

ESTI MATES | NDI CATE THAT THE TYPI CAL POPULATI ON EXCEEDS USEPA' S ACCEPTABLE RANGE FOR CANCER R SK
(10-4) TO (10-6).

ACCEPTABLE LEVELS OF RI SK TO LUNG CANCER MAY NEVER BE ATTAI NED AT ANY FUTURE ARSENI C AND CADM UM
Al R LEVELS FOR THOSE | NDI VI DUALS WHO HAVE HAD CONSI DERABLE HI STCRI CAL AND CUMULATI VE EXPOSURES.
TUMOR REG STRY DATA SUPPCORT THE PRESENCE OF A DI SEASE- CAUSI NG AGENT FOR THE | NCREASED OCCURRENCE
OF RESPI RATCRY CANCERS | N THE AREA.

BASELI NE CARCI NOGENI C RI SK DUE TO SI TE EXPCSURES | S APPROXI MATELY 30 PERCENT GREATER THAN
BACKGROUND CARCI NOGENIC RISK 9.8 X (10-4). BASELINE CARCI NOGENI C RI SK I N CONJUNCTI ON W TH THE
CONSUMPTI ON OF SI TE GROUNDWATER | N SMELTERVI LLE AND KELLOGG DUE TO ARSENI C | NTAKES COULD RESULT
I'N A DOUBLI NG OF THE Rl SK ASSOCI ATED W TH BACKGROUND EXPCSURE. EXCESS HEALTH RI SK DUE TO
ARSENI C | N GROUNDWATER MAKES THI S SCURCE UNSU TABLE FOR DRI NKING | N MANY AREAS CF THE SI TE.
GROUNDWATER |'S NOT CURRENTLY USED AS A MUNI CI PAL DRI NKI NG WATER SOURCE.

TABLE 6-5 PRESENTS A SUMVARY OF THE BASELI NE AND | NCREMENTAL CARCI NOGENI C RI SK ESTI MATES.



6. 1. 3. 2 NONCARCI NOGENI C RI SK

POTENTI AL CONCERN FOR NONCARCI NOGENI C EFFECTS OF A SI NGLE CONTAM NANT IN A SINGLE MEDIUM | S
EXPRESSED AS THE HAZARD QUOTI ENT (HQ . BY ADDI NG THE HQS FOR ALL CONTAM NANTS W THIN A MEDI UM
OR ACRCSS ALL MEDIA TO WHI CH A G VEN PCPULATI ON MAY REASONABLY BE EXPCSED, THE HAZARD | NDEX (H)
CAN BE GENERATED. THE H PROVI DES A USEFUL REFERENCE PO NT FOR GAUG NG THE POTENTI AL

SI GNI FI CANCE OF MULTI PLE CONTAM NANTS EXPOSURES WTHI N A SI NGLE MEDI UM CR ACRCSS MEDI A. EXCESS
RI SK I'S DETERM NED TO BE WHERE THE H |S GREATER THAN OR EQUAL TO 1. 0.

ALL ESTI MATED BASELI NE NONCARCI NOGENI C RI SKS FOR SPECI FI C TOXI C ENDPOI NTS AND TARGET ORGANS
RESULTI NG FROM ORAL | NTAKES OF S| TE CONTAM NANTS OF CONCERN HAVE BEEN DETERM NED TO BE
ACCEPTABLE (H LT 1).

POTENTI AL ACTI VI TI ES THAT COULD RESULT I N UNACCEPTABLE RI SK TO NONCARCI NOGENI C DI SEASE ARE
ASSCCI ATED W TH METAL | NTAKES RESULTI NG FROM CONSUVPTI ON OF SI TE GROUNDWATER, EXCESSI VE SO L AND
DUST | NGESTI ON BY CH LDREN, AND CONSUMPTI ON OF LOCAL GARDEN PRCDUCE.

TABLE 6-6 PRESENTS THE SUMVARY OF EXCESS RI SKS EVALUATED I N THE NONCARCI NOGENI C RI SK ASSESSMENT.
6.1.3.3 SUBCHRONI C EXPCSURE

THE MOST RECENT LEAD HEALTH SURVEY OF AREA CHI LDREN | NDI CATES THAT CURRENT BLOCD LEAD LEVELS FOR
MANY CHI LDREN EXCEED LEVELS AT WH CH ADVERSE HEALTH EFFECTS ARE ASSCCI ATED. I N 1990, 2 OF 362
CH LDREN HAD BLOOD LEAD LEVELS EXCEEDI NG 25 UG DL. FI FTY PERCENT OF THE CHI LDREN WTHI N A
APPROXI MATE 2-M LE RADI US OF THE | NDUSTRI AL COWVPLEX HAD BLOCD LEAD LEVELS EXCEEDI NG 10 UJ DL.

TH RTY PERCENT OF THE CHI LDREN WTH N THE 2- TO 3-M LE RADIUS OF THE | NDUSTRI AL COWPLEX HAD
BLOOD LEAD LEVELS EXCEEDI NG 10 UG DL.

CDC S 1985 HEALTH ADVI SORY FOR BLOOD LEAD LEVEL STATES THAT "A BLOOD LEAD LEVEL I N CH LDREN OF
25 UG DL OR ABOVE | NDI CATES EXCESSI VE LEAD ABSORPTI ON AND CONSTI TUTES GROUNDS FOR MEDI CAL

I NTERVENTI ON. " RECENT | NFORVATI ON | NDI CATES THAT ADVERSE HEALTH EFFECTS ARE ASSCCI ATED W TH
BLOOD LEAD LEVELS AT 10 TO 15 UG DL, OR PCSSIBLY LOANER  CDC |'S EXPECTED TO ESTABLI SH 10 UdJ DL
AS THE LEVEL ABOVE WHI CH ACTI ON SHOULD BE TAKEN. | N ADDI TION, ATSDR | S SUPPCRTI VE OF THE GOAL
OF REDUCI NG CHI LDHOOD BLOOD LEAD LEVELS TO BELOW 10 UG DL.

A REVI EW OF PAST EXPCSURES AND HEALTH SURVEY DATA AT THE BUNKER HILL SI TE | NDI CATES THAT DURI NG
EXTREME EXPCSURES | N THE EARLY TO M D-1970S, UP TO 80 PERCENT OF THE CHI LDREN EXH Bl TED BLOOD
LEAD LEVELS THAT ARE ASSOCI ATED W TH ADVERSE NEURCBEHAVI OCRAL DEVELCPMENT THAT PERSI STS | NTO
YOUNG ADULTHOOD.  ADDI TI ONAL CONCERN FOR PAST LEAD EXPOSURES (PRI OR TO SMELTER CLOSURE | N 1981)
I'S DUE TO THE POTENTI AL RELEASE CF LEAD FROM NCRVAL BONE RESORPTI ON DURI NG PREGNANCY AND
LACTATI ON AND THE RESULTANT PRO- AND POST- NATAL EXPOSURES TO CHI LDREN WHO ARE BORN TODAY CF
MOTHERS WHO WERE EXPOSED AS CHI LDREN I N THE 1970S.

SUBCHRONI C EXPOSURES AND CONSEQUENT | NTAKES COULD | NCREASE HEALTH RI SKS I N THE SHORT TERN TO
LEVELS WELL ABOVE THOSE ESTI MATED FOR BASELI NE CHRONI C RI SK. | NGESTI ON OF EXTREME AMOUNTS OF
SO L AND DUST DURI NG CHI LDHOOD (AGES 2 TO 6 YEARS), CHARACTERI ZED AS "Pl CA- TYPE' BEHAVI OR, COULD
YIELD UP TO 10 TI MES GREATER METAL | NTAKES THAN FOR THE TYPI CAL CH LD. THESE EXTREME | NTAKES
DUE TO SO L/ DUST | NGESTI ON COULD AMOUNT TO APPROXI MATELY 2 M5 PB/ DAY, RESULTI NG | N DANGEROUS
BLOOD LEAD | NCREASES | N YOUNG CHI LDREN. "PI CA- TYPE" BEHAVI OR COULD PRESENT EXTREME RI SK TO THI S
H GHLY SUSCEPTI BLE SUB- GROUP OF THE PCPULATI ON, AND REQUI RES CONTRCL | F OBSERVED.

CONSUMPTI ON OF LOCAL GARDEN PRODUCE CAN Yl ELD EXTREME | NTAKES OF CADM UM LEAD AND ZINC. UP TO
220 TIMES AS MJUCH LEAD CAN BE | NGESTED FROM THE CONSUMPTI ON OF LOCAL GARDEN VEGETABLES GROWN | N
SMELTERVI LLE AND KELLOGG VERSUS THAT ASSOCI ATED W TH THE CONSUMPTI ON OF NATI ONAL MARKET BASKET



VARl ETY PRODUCE. CHI LDREN AND PREGNANT WOMEN (AS SURROGATES TO THE FETUS) ARE MOST SUSCEPTI BLE
TO THE ADVERSE EFFECTS ASSCCI ATED W TH CONSEQUENT LEAD I NTAKES. UP TO 62 TI MES AS MJCH CADM UM
CAN BE CONSUMED I N LOCAL GARDEN PRODUCE VERSUS MARKET BASKET VARI ETY PRCDUCE, THUS PRESENTI NG
UNACCEPTABLE CHRONI C AND SUBCHRONI C RI SK TO RENAL DI SEASE.

6.1.4 HUVAN HEALTH Rl SK SUMVARY
I N SUMVARY, THE CONCLUSI ONS OF THE RADER STATE THAT CURRENT SI TE CONDI TI ONS PRESENT AN

ENVI RONVENT WHERE THERE ARE EXCESSI VE RI SKS ASSOCI ATED W TH SEVERAL DI FFERENT EXPOSURE PATHWAYS.
THESE ARE:

CARCI NOGENI C RI SK ASSCClI ATED W TH EXPCSURE TO.

. ARSENI C VI A POTENTI AL GROUNDWATER CONSUMPTI ON
. ARSENI C AND CADM UM VI A | NHALATI ON

CHRONI C NONCARCI NOGENI C RI SK ASSOCI ATED W TH EXPCSURE TQ

. ARSENI C, CADM UM AND ZI NC VI A POTENTI AL GROUNDWATER CONSUMPTI ON

. ANTI MONY, CADM UM MERCURY, AND LEAD VI A EXCESSI VE SO L AND DUST | NGESTI ON
( CHARACTERI ZED BY " PI CA- TYPE' BEHAVI OR)

. CADM UM AND LEAD VI A LOCAL GARDEN PRODUCE CONSUMPTI ON

SUBCHRONI C NONCARCI NOGENI C RI SK ASSOCI ATED W TH EXPCSURE TQO

. LEAD VI A I NGESTION OF SO L AND DUST
. CADM UM LEAD, AND ZI NC VI A LOCAL GARDEN PRCDUCE CONSUWMPTI ON

SUBCHRONI C LEAD ABSCRPTI ON AMONG YOUNG CHI LDREN IS THE MOST SI GNI FI CANT HEALTH RI SK PCSED BY
TH'S SITE. THE MAJOR ROUTES FCR LEAD ABSCORPTI ON ARE:

1 I NGESTI ON OF CONTAM NATED SO LS I N RESI DENTI AL YARDS AND OTHER RESI DENTI AL
ENVI RONS

I NGESTI ON OF CONTAM NATED HOUSE DUSTS THAT ARE RESULTANT FROM TRACKI NG CF
RESI DENTI AL SO LS AND DEPGCSI TI ON OF Al RBORNE PARTI CULATE

I NHALATI ON AND | NGESTI ON OF Al RBORNE PARTI CULATE MATTER DERI VED FROM FUQ TI VE
DUST SQURCES THROUGHOUT THE SI TE

6.1.5 THE 1, 000 PPM THRESHOLD CLEANUP LEVEL

A REMEDI AL ACTI ON OBJECTI VE FOR THI'S OPERABLE UNIT IS TO DECREASE THE EXPCSURE TO

LEAD- CONTAM NATED RESI DENTI AL SO LS SUCH THAT 95 PERCENT OR MORE OF THE CHI LDREN | N THE AREA
HAVE BLOCD LEAD LEVELS BELOW 10 UG DL AND THAT LESS THAN ONE PERCENT HAVE BLOOD LEADS GREATER
THAN 15 UG DL. THE 1,000 PPM LEAD CLEANUP THRESHOLD LEVEL SELECTED FOR YARD SO L REMEDI ATI ON AT
BUNKER HILL I'S A SI TE- SPECI FI C AND MEDI A- SPECI FI C VALUE CHOSEN TO MEET THESE OBJECTIVES. TH S
LEVEL I'S NOT A TARGET EXPCSURE CONCENTRATION.  RATHER, IT IS THE MAXIMUM SO L LEAD LEVEL THAT
ANY CHI LD MAY BE EXPCSED TO IN H' S OR HER HOVE YARD. TH S SHOULD NOT BE CONSTRUED TO SUGCGEST
THAT TH' S LEVEL | S HEALTH PROTECTI VE FOR SO LS AT OTHER SITES, OR OTHER SO L AND DUST MEDI A AT
THE BUNKER KILL SITE. A CHI LD LI'VING ON AN UNREMEDI ATED YARD CF 1,000 PPM IS ESTI MATED TO HAVE
A 0.1 TO 2.5 PERCENT (DEPENDI NG ON VARl QUS ASSUMPTI ONS) CHANCE OF EXCEEDI NG 15 UG DL BLOOD LEAD
I'N THE BUNKER H LL POST- REMEDI ATI ON ENVI RONMVENT.  THE FOLLOW NG ARE SEVERAL REASONS WHY THI S
SOLUTI ON APPLI ES ONLY FOR RESI DENTI AL YARD SO LS AND ONLY AT THI S PARTI CULAR SI TE:



RESPONSE RATE: THE RESPONSE RATE VALUE FCR TH' S SI TE WAS ARRI VED AT AFTER EXTENSI VE REVI EW OF

EPI DEM OLOG C AND ENVI RONVENTAL DATA COLLECTED AT THE SI TE FOR MORE THAN 15 YEARS. ANALYSES COF
THOSE DATA SUGGEST THAT THE DOSE- RESPONSE RELATI ONSHI P BETWEEN CONTAM NATED SO LS AND DUSTS AND
RESULTANT BLOCD LEAD LEVELS IN CH LDREN IS ABQUT HALF THAT OBSERVED AT OTHER LEAD- CONTAM NATED
SITE. WHETHER THE LESSER RESPONSE RATE | S DUE TO REDUCED | NTAKE (LOMNER SO LS AND DUST | NGESTI ON
RATES) OR REDUCED UPTAKES (LESSER ABSORPTI ON OF | NGESTED LEAD IN SO LS) CANNOT BE DI SCERNED FROM
THE DATA. THE SELECTION OF THE 1, 000 PPM THRESHOLD LEVEL ASSUMES THE LATTER (I.E., REDUCED
ABSORPTI ON RATES AT THI S SI TE).

TOTAL LEAD | NTAKE: PREDI CTED BLOCD LEAD LEVELS RESULTANT FROM REMEDI AL ACTI VI TI ES ARE BASED ON
TOTAL LEAD | NTAKE FROM ALL MEDIA.  THE FOUR PRI NCl PAL PATHWAYS ARE LEAD I N DI ET, DRI NKI NG WATER,
AIR, AND SO LS AND DUSTS. THE EFFECTI VENESS OF THE 1, 000 PPM THRESHOLD LEVEL FOR YARD SO LS IS
DEPENDENT ON SEVERAL ASSUVPTI ONS REGARDI NG REDUCED | NTAKES ALONG OTHER PATHWAYS. SOME OF THOSE
ASSUMPTI ONS ARE BASED ON ASSESSMENTS OF OTHER REMVEDI AL ACTIVITIES ON THE SI TE AND SUBSTANTI AL
REDUCTI ONS | N DI ETARY | NTAKE ACHI EVED FROM NATI ONW DE LEAD REDUCTI ON | NI TI ATI VES.  THOSE
ASSUMPTI ONS MAY NOT APPLY TO OTHER SI TES.

COMPCS| TE SO L/ DUST LEAD CONCENTRATI ONS: ANALYSES PRESENTED | N THE RADER SUGGEST THAT THE
COVPCSI TE CONCENTRATI ONS OF LEAD I N ALL THE SO LS AND DUSTS | NGESTED BY CHI LDREN MUST BE REDUCED
TO 700 TO 1,200 PPM AT THI S SITE TO MEET THE REMEDI AL ACTI ON OBJECTI VE OF LESS THAN 5 PERCENT OF
CH LDREN HAVI NG A BLOCD LEAD OF GREATER THAN 10 UG DL. THERE ARE SEVERAL CONTRI BUTI NG SQURCES
TO TH S OVERALL SO L AND DUST LQADING THOSE | NCLUDE YARD SO LS, HOUSE DUSTS, ROAD DUSTS, PLAY
AREA SO LS, FUG Tl VE DUST SOURCES, AND OTHER SO LS IN THE COMWUNI TY WHERE CHI LDREN MAY
CONGREGATE.  RESI DENTI AL YARD SO LS ARE A | MPORTANT COVPONENT OF THE OVERALL SO L AND DUST

LOADI NG A SUBSTANTI AL PORTI ON OF CHI LDREN S EXPOSURE RESULTS FROM DI RECT CONTACT I N THE YARD.

A SUBSTANTI AL PORTI ON OF HOUSE DUST LQADI NG RESULTS FROM YARD SO LS TRANSPORTED | NTO THE HOVE
AND ADDI TI ONAL CHI LDREN S EXPOSURE RESULTS FROM VI SITS TO YARDS OTHER THAN THEIR OMN HOMVE.  YARD
SO LS MAY ALSO BE A SQURCE OF CONTAM NATED DUSTS Cl RCULATI NG THROUGH THE COMWUNI TY VI A Al R,
WATER, AND MECHANI CAL PATHWAYS. REMOVI NG ALL YARD SO LS GREATER THAN 1, 000 PPM W LL HAVE

PCSI TI VE EFFECTS ALONG ALL THESE PATHWAYS AND ROUTES OF EXPOSURE. HOWEVER, ACH EVI NG THE
REMEDI AL ACTI ON OBJECTI VES W LL REQUI RE ADDI TI ONAL ACTI VI TIES AMONG THE SO L AND DUST SOURCES
OTHER THAN YARD SO LS. THOSE ACTIONS ARE SPECIFIC TO TH'S SI TE AND MAY NOT BE APPLI CABLE TO
OTHER LOCALES.

DI STRI BUTI ON COF YARD SO L LEAD CONCENTRATI ON: THE EFFECTI VENESS OF THE CLEANUP STRATEGY | N
MEETI NG REMEDI AL ACTI ON OBJECTI VES DEPENDS ON THE POST- REMEDI ATI ON DI STRI BUTI ON OF CONTAM NANT
LEVELS. THAT DI STRI BUTION WLL BE SI TE-SPECI FI C AND, LIKELY, | NAPPLI CABLE TO OTHER LOCATI ONS.
THE | MPCSI TI ON OF THE 1, 000 PPM CLEANUP THRESHOLD AT THE BUNKER HI LL SITE WLL RESULT IN
REMEDI ATI ON OF MORE THAN 75 PERCENT OF THE YARDS | N MOST RESI DENTI AL AREAS. THE MEAN YARD SO L
LEAD CONCENTRATI ONS | N AREA COVMUNI TI ES WLL BE REDUCED FROM NEARLY 3, 000 PPM TO LESS THAN 200
TO 300 PPM  THI S REPRESENTS A TREMENDOUS REDUCTI ON I N TOTAL ENVI RONVENTAL LEAD LQADI NG I N THE
COVMUNI TY AND SHOULD HAVE POSI Tl VE EFFECTS IN OTHER MEDI A AS WELL. SUBSTANTI AL BENEFI T WLL
RESULT IN THE FORM OF REDUCED EXPOSURE FROM SEVERAL SOURCES.

ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THI'S SITE, | F NOT ADDRESSED BY
I MPLEMENTI NG THE RESPONSE ACTI ON SELECTED IN TH S ROD, NMAY PRESENT AN | MM NENT AND SUBSTANTI AL
ENDANGERVENT TO PUBLI C HEALTH, WELFARE, CR THE ENVI RONMENT.

6. 2 ENVI RONMENTAL RI SKS

TH S RECORD OF DECI SI ON ADDRESSES THE REMEDI ATI ON OF RESI DENTI AL SO LS WTH N THE PCPULATED
AREAS OF THE BUNKER HI LL SUPERFUND SI TE. THERE ARE NO CRI TI CAL HABI TATS OR ENDANGERED SPECI ES
OR HABI TATS AFFECTED BY RESI DENTI AL SO LS CONTAM NATI ON OR ANTI Cl PATED EFFECTS CAUSED BY FUTURE
REMEDI ATI ON. AN ECOLOG CAL RI SK ASSESSMENT | S BEI NG CONDUCTED AS PART CF THE NON- POPULATED



AREAS RI/ FS.

THE URBAN COMPONENT OF THE ECOSYSTEM AT BUNKER HI LL HAS BEEN | MPACTED BY HI STORI CAL M NI NG AND
SMELTI NG ACTIVITIES. THE AVERAGE HEAVY METAL CONCENTRATI ONS | N RESI DENTI AL SO LS AND COVWUNI TY
ROAD SHOULDERS ARE H GHER THAN ON THE HI LLSI DES PORTION OF THE SITE. MANY CF THE RESI DENTI AL
SO LS HAVE METAL CONCENTRATI ONS CAPABLE OF | NDUCI NG TOXI COLOGd CAL EFFECTS ON SO L

M CRO- CRGANI SVS, | NVERTEBRATES, AND PLAN. COVPARATI VE CONCENTRATI ONS IN VARI QUS OTHER SO L
TYPES HAVE RESULTED | N REDUCED PRODUCTI VI TY, YIELDS, DECOWPCSI TI ON, AND NUTRI ENT CYCLI NG RATES.
OTHER ANI VALS THAT | NHABI T THE URBAN AREAS SUCH AS FI ELDS M CE AND SQUI RRELS, AS WELL AS CATS
AND DOGS, ARE SUSCEPTI BLE TO I NGESTI ON OF RESI DENTI AL SO LS WTH AN | NCREASED RI SK OF CHEM CAL
STRESS.

MANAGEMENT CF SO L AND VEGETATI ON AT BUNKER HI LL CAN FACI LI TATE NATURAL AND FAVORABLE CONDI TI ONS
W TH N THE URBAN ECOSYSTEM BY REDUCI NG THE MOBI LI TY OF CONTAM NANTS AND THEI R POTENTI AL FOR

I NDUCI NG CHEM CAL STRESS. THE REPLACEMENT OF RESI DENTI AL SO LS AND VEGETATION | S ACTED TO
ENHANCE THE M CRO- HABI TAT NI CHES FOR THE FLORA AND FAUNA THAT USE THEM

#DDA
7.0 DETAI LED DESCRI PTI ON OF ALTERNATI VES

TH S PROPCSED CLEANUP ACTI ON | NVOLVES RESI DENTI AL YARDS, AN AREA THAT | S TYPI CALLY USED FCR MANY
DI FFERENT ACTIVI TIES AND PURPOSES. VWHILE I T I S | MPORTANT THAT THE CLEANUP ACTI ON BLOCK THE
ROUTES BY WH CH PECPLE COVE | N CONTACT W TH CONTAM NANTS IN THE SAOL, IT IS ALSO | MPORTANT THAT
THE CLEANUP ACTI ON ALLOW RESI DENTS TO USE THEI R YARDS FCR THEI R MANY PURPOSES. FOR EXAMPLE,

WH LE A CONCRETE OR ASPHALT LAYER WOULD BLOCK THE PATHWAY BETWEEN THE CONTAM NATI ON AND

RESI DENTS, | T WOULD MAKE | T | MPOSSI BLE FCR RESI DENTS TO USE THEI R YARDS FOR TYPI CAL ACTI VI Tl ES,
SUCH AS PLANTI NG AND GARDENI NG  THEREFORE, EXCEPT FOR THE NO ACTI ON ALTERNATI VE, ALL OF THE
ALTERNATI VES ARE DESI GNED TO REDUCE HUMAN EXPOSURE TO CONTAM NATI ON, WH LE MAI NTAI NI NG THE
INTEGRI TY OF THE | NDI VI DUAL YARDS.

7.1 ALTERNATIVE 1 -- NO ACTI ON

THE NO ACTI ON ALTERNATI VE PROVI DES A BASELI NE FOR COVPARI NG AGAI NST OTHER ALTERNATI VES. THE

SI TE WOULD BE LEFT IN I TS CURRENT CONDI TI ON.  EXI STI NG | NSTI TUTI ONAL CONTRCLS, SUCH AS THE
HEALTH | NTERVENTI ON PROGRAM WOULD BE DI SCONTI NUED. BECAUSE NO REMEDI AL ACTI VI TI ES WOULD BE

| MPLEMENTED W TH THE NO ACTI ON ALTERNATI VE, LONG TERM HUVAN HEALTH AND ENVI RONVENTAL RI SKS FROM
RESI DENTI AL SO LS AT THE SI TE WOULD BE ESSENTI ALLY THE SAME AS THOSE | DENTI FI ED | N THE RADER

SI GNI FI CANT HEALTH RI SKS TO YOUNG CHI LDREN ASSCCI ATED W TH EXPOCSURE TO

I NGESTI ON OF CONTAM NATED SO L, | NGESTI ON OF CONTAM NATED HOUSE DUSTS, AND

I NHALATI ON AND | NGESTI ON OF Al RBORNE PARTI CULATE MATTER WOULD MAI NTAI' N
CURRENTLY UNACCEPTABLE HEALTH CONDI TI ONS AND COULD RESULT | N DANGEROUS BLOCD
LEAD | NCREASES | N YOUNG CH LDREN.

EXCESSI VE SO L AND DUST | NGESTI ON BY "PI CA- TYPE' CHI LDREN COULD RESULT I N
TOXI C EFFECTS DUE TO ANTI MONY, CADM UM AND LEAD.

CONSUMPTI ON OF LOCAL PRCDUCE CAN | NCREASE | NTAKES OF CADM UM LEAD, AND ZI NC,
RESULTI NG I N NEUROLOG CAL AND RENAL DI SEASE.

UNACCEPTABLE H GH BLOOD LEAD CONCENTRATI ONS | N SOVE CHI LDREN WOULD PRCBABLY CONTI NUE AND THE
POTENTI AL FOR | NCREASES | N BLOOD LEAD CONCENTRATI ONS COULD | NCREASE BECAUSE OF THE TERM NATI ON
OF THE HEALTH | NTERVENTI ON PROGRAM



ENVI RONMVENTAL MONI TORI NG WOULD BE CONDUCTED UNDER THE NO ACTI ON ALTERNATI VE.  THE PURPCSE OF THE
MONI TORI NG WOULD BE TO DETECT CHANGES | N ENVI RONVENTAL CONDI TI ONS OVER TIME.  ENVI RONMVENTAL
MONI TORI NG WOULD OCCUR FOR THE FOLLOW NG MEDI A:

MEDI A PARAMETERS

AR SUSPENDED PARTI CULATES, PB AND AS
CONCENTRATI ONS

RESI DENTI AL SO LS CONTAM NANT METALS CONCENTRATI ONS

SAMPLI NG LOCATI ONS WOULD BE CONSI STENT W TH PREVI QUS SAMPLE COLLECTI ON SI TES TO PROVI DE A BASI S
FOR H STORI C COVPARI SONS. | N ADDI TION TO MONI TORI NG ENVI RONMENTAL MEDI A, | T | S EXPECTED THAT
CH LDREN S BLOCD WOULD CONTI NUE TO BE SCREENED FCR LEAD.

7.2 COVMON COVPONENTS OF ALTERNATI VES

3 -- VAR ABLE CUT/ REMOVE/ FI LL/ DI SPCSAL;

5 -- SOD REMOVAL/ SOD REPLACEMENT/ DI SPOSAL;

6 -- DEEP REMOVAL/ FI LL/ Dl SPOSAL; AND

8 -- VAR ABLE CUT/ REMOVE/ FI LL/ TREAT/ DI SPCSAL

ALL OF THE REMAI NI NG ALTERNATI VES HAVE COVPONENTS | N COMWDN (USE OF | NSTI TUTI ONAL CONTRCLS,
REVEGETATI ON, DUST SUPPRESS| ON, EXCAVATI ON BACKFI LL, EXTENT OF REMEDI ATI ON, DI SPCSAL AND

MONI TORING .  ALTHOUGH THE DESCRI PTI ON OF THESE COVMPONENTS |'S NOT REPEATED | N THE DI SCUSSI ONS
FOR EACH ALTERNATI VE, DI FFERENCES I N THEI R PLANNED | MPLEVENTATI ON ARE | DENTI FI ED WHERE
APPRCPRI ATE. ARARS FOR ALL ALTERNATI VES ARE SI M LAR AND ARE DI SCUSSED I N SECTION 10. EACH COF
THESE COVMON COVPONENTS |'S DI SCUSSED BELOW

7.2.1 I NSTI TUTI ONAL CONTROLS

I NSTI TUTI ONAL CONTROLS WOULD BE | MPLEMENTED TO A CERTAI N DEGREE W TH EACH ALTERNATI VE. THE

RELI ANCE ON | NSTI TUTI ONAL CONTRCLS |'S DEPENDENT ON THE REMEDI AL ACTI ON TECHNOLOG ES EMPLOYED AND
THEI R LONG- TERM EFFECTI VENESS | N PROTECTI NG HUVAN HEALTH AND THE ENVI RONVENT.  THE DETAI LED
EVALUATI ON OF THE PROPGSED | NSTI TUTI ONAL CONTROLS ARE | NCLUDED | N THE DOCUMENT ENTI TLED ' AN
EVALUATI ON COF | NSTI TUTI ONAL CONTRCLS FOR THE POPULATED AREAS OF THE BUNKER HI LL SUPERFUND SI TE' ,
WH CH | S PART OF THE RESI DENTI AL SO LS ADM N STRATI VE RECCRD.

THE RANGE OF | NSTI TUTI ONAL CONTROLS CONSI STS OF THE FOLLOWN NG COVPONENTS:

DEED NOTI CES

PUBLI C EDUCATI ON

EXCAVATI ON REGULATI ONS AND PERM TS

HEALTH | NTERVENTI ON PROGRAM

CONTAM NATED SO L COLLECTI ON SYSTEM

CLEAN SO L SUPPLY SYSTEM

POST- CLEANUP ADM NI STRATI ON AND EVALUATI ON
SOD NMAI NTENANCE CRDI NANCES

LAWN MAI NTENANCE CONTRACTI NG

7.2.2 REVECETATI ON

REVECGETATI ON OF RESI DENTI AL YARDS IS A COVWONENT OF EACH ALTERNATI VE. THE LAWN AREAS CF
REMEDI ATED YARDS WOULD GENERALLY BE REVEGETATED W TH SOD. STEEP HI LLSI DES AND OTHER REMEDI ATED



AREAS NOT CURRENTLY PLANTED W TH LAWNS ( SUCH AS VACANT LOTS) WOULD BE STABI LI ZED AND HYDROSEEDED
W TH NATI VE GRASSES. NATI VE GRASSES REQUI RE LESS NMAI NTENANCE AND ARE MORE TOLERANT OF THE LOCAL
CLI MATI C CONDI TIONS. | F PREFERRED BY A PROPERTY OMER, HYDROSEEDI NG W TH NATI VE CQULD BE

SUBSTI TUTED FOR THE SCD. TO THE EXTENT PRACTI CABLE, ALL YARD LANDSCAPI NG WOULD BE RETURNED TO

I TS ORI G NAL CONDI TI ON.

7.2.3 DUST SUPPRESSI ON DURI NG REMEDI ATI ON

DUST SUPPRESSI ON MEASURES WOULD BE | MPLEMENTED THROUGHOUT THE REMEDI ATI ON PROCESS TO REDUCE
EXPOSURE OF WORKERS AND RESI DENTS TO Al RBORNE CONTAM NANTS. DUST SUPPRESSI ON WOULD | NCLUDE:

WATERI NG OF RESI DENTI AL YARD AREAS PRI CR TO EXCAVATI ON ACTI VI TI ES

CONTI NUED WATERI NG DURI NG EXCAVATI ON, AS NECESSARY

PLACEMENT COF TARPS OR COVERT OVER EXCAVATED MATERI ALS

USE OF TARPS CR COVERS OVER TRUCK BEDS TO REDUCE BLOW NG DUST AND SPI LLAGE
DURI NG TRANSPCRTATI ON TO THE WASTE REPOSI TCRY

DAILY CLEANUP OF ALL SPI LLED OR TRACKED SO LS FROM SI DEWALKS, ROADWAYS, ETC

APPRCPRI ATE Al R MONI TORI NG WOULD BE CONDUCTED TO | DENTI FY THE OCCURRENCE OF CONTAM NANT

M GRATI ON DURI NG REMEDI AL ACTI VI TIES. ANY EXCEEDANCES OF THE STANDARDS WOULD RESULT | N

| MVEDI ATE | MPLEMENTATI ON OF ADDI TI ONAL DUST SUPPRESSI ON MEASURES CR A SHUTDOWN OF CONSTRUCTI ON
ACTI VI TI ES.

7. 2.4 EXCAVATI OV BACKFI LL/ COVER

FOR ALL ALTERNATI VES, REMEDI ATI ON OF RESI DENTI AL YARDS WOULD BE COWPLETED BY ElI THER COVERI NG
WTH A LAYER OF UNCONTAM NATED SO L CR BY REMOVI NG AND REPLACI NG CONTAM NATED SO L OR SCD W TH
UNCONTAM NATED MATERI ALS.

A RANGE OF ALTERNATI VES WAS DEVELCPED TO PROVI DE DECI SI ON VAKERS W TH SEVERAL OPTI ONS.
ALTERNATIVE 5 1S AN OPTION WTH M NI MAL SO L REMOVAL AND REPLACEMENT. A 12-1NCH REMOVAL AND
REPLACEMENT | S PRESENTED | N ALTERNATIVE 3. A 6-1NCH SO L BARRI ER WAS CONSI DERED DURI NG THE
DEVELCOPMENT OF ALTERNATI VE 3. HOMEVER, | T WAS CONCLUDED THAT A 6-1NCH DEPTH IS | NSUFFI Cl ENT TO
PROVI DE A VI ABLE OPTI ON AS A BARRI ER TECHNOLOGY | N A RESI DENTI AL AREA, | F THE UNDERLYI NG

MATERI AL |'S CONTAM NATED. THI S IS BECAUSE A 6-1 NCH BARRI ER COULD BE PENETRATED BY SUCH COVMON
OCCURRENCES AS A DI GA NG DOG A HOVEOANER PLANTI NG BULBS, OR CHI LDREN S PLAY ACTIM TIES. TO
COVPLETE THE RANGE OF ALTERNATI VES, ALTERNATI VE 6 WAS DEVELOPED TO EVALUATE DEEP REMOVAL COF
CONTAM NATED MATERI ALS.

7.2.5 EXTENT OF REMEDI ATI ON

FOR ALL OF THE ALTERNATI VES, THE AREAL EXTENT OF REMEDI ATI ON WOULD BE CONSI STENT. FOR EACH
RESI DENTI AL YARD, THE EXACT NATURE OF THE REMEDI ATION (E. G, HOW MJCH SCD TO REPLACE, WH CH
BUSHES TO REMOVE, ETC) WOULD HAVE TO BE CONSI DERED ON A CASE- BY- CASE BASIS. HOMEVER FOR
CONSI STENCY, THE FOLLOW NG AREAS WOULD GENERALLY BE REMEDI ATED W THI N EACH YARD:

SOD AREAS

ROADWAY SHOULDERS (I F CURB AND GUTTER |'S NOT PRESENT) TO THE EXTENSI ON OF THE
LOT LI NES

1 ALLEYS (I F UNPAVED) TO THE EXTENSI ON OF THE LOT LI NES PLANTERS AND OTHER



LANDSCAPED AREAS

GARDEN AREAS

UNPAVED DRI VEWAYS
GARAGES W TH DI RT FLOORS
STORAGE AREAS

I N SHORT, REMEDI ATI ON WOULD OCCUR I N ANY AREA W TH N AND ADJACENT TO THE RESI DENTI AL YARD WHERE
CHI LDREN COULD PLAY AND COULD POTENTI ALLY COME | N CONTACT W TH CONTAM NATED SO LS. AREAS THAT
CURRENTLY PROVI DE A BARRI ER FROM THE UNDERLYI NG SO LS (SUCH AS PAVED S| DEWALKS AND DRI VEWAYS)
WOULD NOT REQUI RE REMEDI ATI ON.

7.2.6 DI SPOSAL

THE PROPCSED SI TE FOR DI SPOSAL OF CONTAM NATED RESI DENTI AL SO LS FOR ALL ALTERNATI VES IS THE
PACGE PONDS TAI LI NGS | MPOUNDMVENT PACGE PONDS |S AN OLD TAI LI NGS | MPOQUNDMENT THAT | S CURRENTLY THE
SITE OF THE SQUTH FORK COEUR D ALENE SEWER DI STRI CT TREATMENT FACI LITY. ON EI THER SI DE OF THE
SEWAGE LAGOONS ARE "BENCHES THAT ARE PRI MARI LY TAI LI NGS, DENUDED OF VECETATI ON, AND CONSEQUENTLY
ARE A SOURCE OF W NDBLOM DUST TO THE VALLEY. THE BENCHES (EAST AND WEST DI KES) | S THE AREA
RECOMMENDED FCR THE RESI DENTI AL SO LS REPCSI TORY.  CONSOLI DATI ON OF RESI DENTI AL SO L AND SCD
ONTO THE PACGE BENCHES W LL CONTRI BUTE TO REDUCI NG FUG Tl VE W NDBLOWN DUST THRQUGHOUT THE VALLEY.

SI NCE THE VOLUME OF MATERI AL REQUI RI NG DI SPOSAL WLL VARY WTH THE SELECTED ALTERNATI VE, THE
VOLUME CF SO L WASTES MAY EXCEEED THE CAPACI TY OF THE PACE BENCHES. | N THAT CASE, AN ADDI TI ONAL
DI SPOSAL SITE WLL NEED TO BE USED TO SUPPLEMENT THE DI SPCSAL CAPACI TY OF PAGE PONDS SI NCE THE
APPROXI MATE CAPACI TY OF PAGE PONDS IS 860, 000 CuBI C YARDS.

THE DI SPCSAL SI TE WLL HAVE AN | MPERVEABLE CAP OR COVER (I.E., ONE THAT IS DESIGNED TO M NIM ZE
M GRATI ON OF CONTAM NANTS) PLACED DURI NG CLOSURE THE LONG TERM MANAGEMENT OF THE AREA W LL

I NCLUDE MAI NTENANCE OF THE COVER AND GRCUNDWATER MONI TORING. I N ADDI TI ON, ACCESS RESTRI CTI ONS
AND LAND USE RESTRI CTI ONS ANDY OR NOTI CES W LL BE USED TO ENSURE THAT FUTURE USE OF THE PRCOPERTY
I'S NOT | NCOWPATI BLE W TH A RESI DENTI AL SO LS REPGCSI TCRY.

7.2.7 ENVI RONMENTAL MONI TORI NG

REGARDLESS OF THE ALTERNATI VE SELECTED, CONTAM NATED MATERI ALS WLL REMAIN WTH N THE

RESI DENTI AL AREAS OF THE SI TE ALTERNATI VE 6, WH CH REQUI RES DEEP EXCAVATI ON TO REMOVE NMATERI ALS,
WLL MOST LI KELY NOT REMOVE ALL CONTAM NATED NMATERI AL. THEREFORE, ENVI RONMENTAL MONI TORI NG W LL
BE CONTI NUED AT THE SI TE FOR AN INDEFINITE PERICD. I T IS ESTI MATED THAT ENVI RONVENTAL

MONI TORI NG OF FUGQ Tl VE DUST AND RESI DENTIAL SO L AND LI TTER WOULD CONTI NUE. MONI TORI NG W LL
OCCUR AT PREVI QUS SAMPLI NG LOCATI ONS TO PROVIDE A BASI S FOR H STORI CAL COVWPARISONS. I T IS
EXPECTED THAT BLOOD LEAD LEVELS WOULD ALSO BE MONI TORED. FOR COST ESTI MATI NG PURPCSES, 1T IS
ASSUMED THAT A GREATER EXTENT AND FREQUENCY OF SAMPLI NG WLL BE REQU RED | N ALTERNATI VE 5 THAN
THE OTHER ALTERNATI VES, SINCE | T WOULD PLACE ONLY A SCD LAYER BARRI ER BETVEEN THE CONTAM NANTS
AND THE RESI DENTS.

7.3 ALTERNATI VE 3 -- VAR ABLE CUT/ REMOVE/ FI LL/ DI SPOSAL

ALTERNATI VE 3 CONSI STS OF THE FOLLOWN NG CPTI ONS:

A 2-1 NCH GRAVEL BARRI ER AND 10- 1 NCH COVER W THOUT SO L EXCAVATI ON

A 2-1 NCH GRAVEL BARRI ER | NSTALLATI ON, AND A 10-1NCH SO L REPLACEMENT AFTER
EXCAVATI ON AND REMOVAL OF UP TO 12 INCHES OF SO L ( YARDS WOULD BE ABOVE GRADE
FOR EXCAVATI ONS LESS THAN 12 | NCHES)



BOTH OPTI ONS ARE SI M LAR I N THAT EACH | NCORPCRATES A COVBI NATI ON OF A VI SUAL BARRI ER AND A
SEPARATE SO L COVER  THEY DI FFER I N WHERE THEY CAN BE APPLI ED TO A RESI DENTI AL YARD BECAUSE OF
DRAI NAGE AND HOVE- OANER CONSI DERATI ONS. WHATEVER THE EXCAVATI ON DEPTH, TH S ALTERNATI VE WLL
RESULT IN THE PLACEMENT OF A M NI MUM CF 12 | NCHES OF CLEAN MATERI AL.

THE OPTION OF A GRAVEL/ SO L COVER BARRI ER W THOUT ADDI TI ONAL SO L EXCAVATI ON | S PREFERRED
BECAUSE IT MN M ZES THE VOLUME CF CONTAM NATED SO L REQUI RING DI SPOSAL. A 2-1 NCH CLEAN GRAVEL
LAYER WTH A 10-1NCH SO L COVER WOULD BE SELECTED FOR | MPLEMENTATI ON AT RESI DENCES | N WHI CH THE
FOUNDATI ON |'S H GH ENOUGH | N RELATI ON TO EXI STI NG GRADE TO ALLOWI TS USE, WHERE PERM SSION | S
GRANTED BY THE RESPECTI VE PROPERTY OMNER, AND AT RESI DENCES WHERE DRAI NACE IS NOT' A PROBLEM

THE COVER WOULD CONSI ST OF 2 | NCHES OF CLEAN GRAVEL OVERLAIN BY 10 | NCHES OF CLEAN TOPSAO L FROM
AN COFFSI TE BORROW SOURCE. THE GRAVEL LAYER WOULD PROVI DE A VI SUAL AND PHYSI CAL BARRI ER

I NDI CATI NG TO THE LANDOMWER THAT THE BOTTOM OF THE REMEDI ATED SO LS HAD BEEN REACHED, | SCLATI NG
THE UNDERLYI NG CONTAM NANTS FROM | NADVERTENT EXPOSURE. ALSO, THE GRAVEL LAYER WOULD ACT TO SQOVE
DEGREE AS A CAPI LLARY BARRI ER TO THE SUB- SURFACE M GRATI ON OF METALS. CLEAN FILL WOULD BE
REVECETATED BY SCDDI NG TO THE EXTENT PRACTI CABLE, THE YARD LANDSCAPI NG WOULD BE RETURNED TO

I TS ORI G NAL CONDI Tl ON.

A 24-1 NCH LAYER OF TOPSO L WOULD BE PLACED | N ESTABLI SHED GARDEN AREAS SI NCE SOMVE PLANT ROOTS
AND TUBERS EXTEND BELOW 12 | NCHES, BUT GENERALLY LESS THAN 24 | NCHES. FUTURE ACTI VI TI ES THAT
PENETRATE THE 12-1 NCH COVER, SUCH AS UTILITY LI NE | NSTALLATI ON, PLANTI NG CF LARGER TREES AND
SHRUBS, AND BASEMENT CR FOUNDATI ON EXCAVATI ON, WOULD BE CONTROLLED THROUGH ORDI NANCES REGULATI NG
EXCAVATI ON, AS DETAI LED UNDER SECTION 7. 2.1, | NSTITUTI ONAL CONTRCLS.

FOR THOSE RESI DENCES | N WHI CH A SI MPLE GRAVEL BARRI ER/ SO L COVERI NG CANNOT BE | MPLEMENTED,
CONTAM NATED SO LS WOULD BE EXCAVATED AND REPLACED W TH A CLEAN GRAVE/ TOPSO L BARRIER. VAR QUS
DEPTHS OF EXCAVATI ON AND FI LL WOULD BE NECESSARY BASED ON SI TE CONDI Tl ONS:

EXCAVATE 12 | NCHES; REPLACE WTH 2 I NCHES OF GRAVEL AND 10 INCHES OF SO L
EXCAVATE LESS THAN 12 | NCHES; REPLACE W TH 2 | NCHES OF GRAVEL AND 10 | NCHES OF
SO L (FI NI SHED GRADE WOULD BE ABOVE EXI STI NG GRADES) .

1 EXCAVATE 24 | NCHES, REPLACE WTH 2 I NCHES OF GRAVEL AND 22 INCHES OF SO L (FOR
ESTABLI SHED GARDEN AREAS) .

THE CHO CE OF EXCAVATI NG TO LESS THAN 12 | NCHES |'S DEPENDENT UPON THE YARD GRADE | N RELATION TO
THE HOUSE FLOOR GRADE AND DEPTH OF CONTAM NATI ON.  UNDER MOST Cl RCUMSTANCES, BU LDI NG CCDES DO
NOT ALLOW YARD GRADES TO BE H GHER THAN HOUSE FLOOR GRADES. THE NEXT STEP TO | MPLEMENTI NG THI S
ALTERNATI VE WOULD BE TO EXCAVATE SO LS TO THE SELECTED DEPTH BELOW THE GROUND SURFACE. ALL SCD
OR OTHER SURFACE COVERI NGS, EXCEPT FOR PAVEMENTS, WOULD BE REMOVED AND DI SPOSED COF ALONG W TH
THE SO L. LARGE TREES (4-1NCH DI AMETER AND LARGER) AND SHRUBS ( TALLER THAN 3 FEET) WOULD BE
SAVED, |F POSSIBLE. TREES AND SHRUBS LEFT IN PLACE WOULD BE TRI MVED BACK AND CONTAM NATED SO L
WOULD BE REMOVED BY HAND FROM ARCUND THE ROOTS. THE "CLEAN' SO L USED TO REPLACE THE EXCAVATED
SO L WOULD MEET BORROW SOURCE AND LANDSCAPI NG SPECI FI CATI ONS.  BACKFI LLED AREAS THAT WERE

PREVI QUSLY LAWN AREAS WOULD GENERALLY BE REVEGETATED WTH SOD. I N SOMVE BACKFI LLED AREAS I T NAY
BE MORE APPROPRI ATE TO REVEGETATE USI NG HYDROSEEDI NG W TH NATI VE GRASSES ( STEEP H LLSI DES,
VACANT LOTS, ETC). TO THE EXTENT PRACTI CABLE, HONEVER, THE YARD LANDSCAPI NG WOULD BE RETURNED
TOITS ORIA NAL CONDI TION.  THE VOLUMVE OF MATERI AL TO BE DI SPCSED |'S ESTI MATED TO BE 640, 000
CuBl C YARDS.

REGARDLESS OF THE OPTI ON EMPLOYED UNDER ALTERNATI VE 3, ENVI RONMENTAL MONI TORI NG OF FUdQ Tl VE
DUST, RESIDENTIAL SO LS, HOUSE DUSTS, AND PERI CDI C BLOOD LEAD ANALYSES CF RESI DENTS WOULD BE
CONTI NUED. MONI TORI NG WOULD OCCUR AT PREVI QUS SAMPLI NG LOCATI ONS TO PROVI DE A BASI S FOR



H STORI CAL COVPARI SON.
7.4 ALTERNATIVEF 5 -- SOD REMOVAL/ SOD REPLACEMENT/ DI SPOSAL
ALTERNATI VE 5 CONSI STS OF CONTAM NATED SCD REMOVAL AND REPLACEMENT.

RESI DENTI AL YARDS WOULD BE CLEARED AND GRUBBED, WH CH | NCLUDES REMOVAL OF SCD, BRUSH, AND
STUWPS. ALTERNATI VE 5 WOULD NOT | NCLUDE ANY REMOVAL OF CONTAM NATED SO LS OR REPLACEMENT W TH
CLEAN SO LS I N GRASSED AREAS. THE CLAN SCD WOULD BE PLACED OVER THE TOP OF CONTAM NATED SO LS.
TO THE EXTENT PRACTI CABLE, THE YARD LANDSCAPI NG WOULD BE RETURNED TO I TS ORI G NAL CONDI Tl ON.

ALL AREAS NOT TO BE COVERED W TH NEW SOD WOULD BE REMEDI ATED USI NG EXCAVATE/ REPLACE/ DI SPOSE
TECHNI QUES. AREAS SUCH AS PLANTERS AND GRAVELED AREAS WOULD BE EXCAVATED TO 6 | NCHES. GARDEN
AREAS WOULD BE EXCAVATED TO 24 | NCHES AND BACKFI LLED WTH CLEANED SO L, SIM LAR TO ALTERNATI VE
3. CONTAM NATED MATERI ALS WOULD BE DI SPOSED CF | N THE PAGE PONDS REPOSI TORY. THE ESTI MATED
VOLUME FOR DI SPCSAL WOULD BE 203,500 CUBI C YARDS. CLEAN FILL FROM AN OFFSI TE BORROW SOURCE
WOULD BE USED TO REPLACE THE EXCAVATED MATERI ALS.

FUTURE ACTI VI TI ES THAT PENETRATE THE CLEAN SCD LAYER, SUCH AS UTILITY LI NE | NSTALLATI ON,

PLANTI NG OF TREES AND SHRUBS, AND BASEMENT CR FOUNDATI ON EXCAVATI ON, WOULD BE CONTROLLED THROUGH
ORDI NANCES REGULATI NG EXCAVATI ON, AS DETAI LED UNDER SECTI ON 7. 21, | NSTI TUTI ONAL CONTRCLS.

ADDI TI ONAL | NSTI TUTI ONAL CONTRCOLS WOULD HAVE TO BE | MPLEMENTED W TH ALTERNATI VE 5 TO NMAI NTAI N
THE LONG TERM VI ABI LI TY OF THE SOD LAYER  THESE CONTRCOLS WOULD | NCLUDE ORDI NANCES REQUI RI NG
HOMEOMERS TO WATER AND NMAI NTAI N THE REPLACEMENT SOD TO AN ACCEPTABLE LEVEL. ADDI Tl ONAL

I NSPECTI ON WOULD BE REQUI RED BY THE VARI QUS GOVERNMENT ENTI TI ES TO ENSURE THAT THE SCD

MAI NTENANCE CORDI NANCES WERE EFFECTI VELY ENFORCED. A PROFESSI ONAL LAWN MAI NTENANCE COMPANY WOULD
BE RETAI NED TO ADVI SE AND ASSI ST THE HOVEOMERS W TH PROPER SCD MAI NTENANCE. THE LAV

MAI NTENANCE COVPANY WOULD ALSO PROVI DE AND APPLY THE NECESSARY FERTI LI ZERS AND CHEM CALS TO
ENSURE THE HEALTH AND VI GOR OF THE SCD BARRI ER. ENVI RONVENTAL MONI TORI NG AFTER REMEDI ATl ON
WOULD BE CONTI NUED.

7.5 ALTERNATI VE 6 -- DEEP REMOVAL/ FI LL/ DI SPOSAL

ALTERNATI VE 6 | NCLUDES REMOVAL OF CONTAM NATED SO L TO A DEPTH OF 7 FEET AND REPLACEMENT W TH
CLEAN MATERI AL. ALTHOUGH TH'S | S A DEEP REMOVAL, THERE MAY BE CONTAM NANTS LEFT IN PLACE I N
SOMVE AREAS.

THE | NSTI TUTI ONAL CONTROLS REQUI REMENT W TH THI S ALTERNATI VE WOULD BE CONSI DERABLY REDUCED.

SI NCE CONTAM NATED RESI DENTI AL SO LS WOULD BE REMOVED TO A DEPTH OF 7 FEET, FUTURE | NSTI TUTI ONAL
CONTROLS FOR RESI DENTI AL YARDS WOULD BE M NIM ZED. THE PUBLI C | NFORVATI ON AND HEALTH

I NTERVENTI ON PROGRAMS WOULD BE REQUI RED, BUT AT A REDUCED LEVEL. ENVI RONMVENTAL MONI TORI NG WOULD
BE CONTI NUED.

FOR RESI DENTI AL YARDS, ALL CONTAM NATED SO LS WOULD BE EXCAVATED AND REPLACED W TH CLEAN SO L.
THE DEPTH OF EXCAVATI ON WOULD BE DETERM NED ON A SI TE-BY-SI TE BASI S.  THE EXCAVATI ON WOULD
EXTEND TO A DEPTH AT WH CH THE THRESHOLD LEVEL WAS REACHED OR TO APPROXI MATELY 7 FEET.

PRI OR TO EXCAVATI ON ACTI VITIES, THE DEPTH AND CONCENTRATI ON OF LEAD CONTAM NATI ON WOULD BE
DETERM NED | N AREAS TO BE REMEDI ATED. SELECTI ON OF SAMPLI NG STRATEGY AND DEPTH OF SO L REMOVAL
WOULD BE A FUNCTI ON OF THE REMEDI AL DESI GV REMEDI AL ACTI ON PROCESS.

ONCE EXCAVATI ON AND FI LL DEPTHS ARE SELECTED, THE NEXT STEP TO | MPLEMENT THI S ALTERNATI VE WOULD
BE EXCAVATE SO LS TO THE SELECTED DEPTH BELOW THE GROUND SURFACE. ALL SCD OR OTHER SURFACE
COVERI NGS WOULD BE REMOVED AND DI SPOSED OF ALONG WTH THE SO L. THE NEED TO REMOVE AND REPLACE



PAVEMENTS AND S| DE- WALKS WOULD BE DETERM NED ON A CASE- BY- CASE BASIS. ALL TREES AND SHRUBS
WOULD BE REMOVED. THE SO L USED TO REPLACE THE EXCAVATED SO L WOULD CONSI ST OF CLEAN SO L FROM
AN OFFSI TE BORROW SOURCE. BACKFI LLED AREAS WOULD BE REVECGETATED. TO THE EXTENT PRACTI CABLE,
THE YARD LANDSCAPI NG WOULD BE RETURNED TO I TS ORI G NAL CONDI Tl ON

SO L, SOD, AND OTHER MATERI ALS THAT ARE REMOVED WOULD BE DI SPCSED AT AN APPRCPRI ATE DI SPCSAL
SITE. |IT IS ESTI VATED THAT ALTERNATI VE 6 WOULD GENERATE 4. 45 M LLI ON CUBI C YARDS CF WASTES.
PRELI M NARY ESTI MATES | NDI CATE THAT APPROXI MATELY 860, 000 CUBI C YARDS OF WASTES COULD BE

DI SPOSED OF AT THE PAGE PONDS REPOSI TORY. TH S MEANS THAT APPROXI MATELY 3.6 M LLI ON CUBI C YARDS
OF WASTES WOULD HAVE TO BE DI SPOSED OF AT ANOTHER SITE, |F ALTERNATIVE 6 IS | MPLEMENTED.

SPECI AL CARE WOULD HAVE TO BE TAKEN WHEN EXCAVATI NG NEAR FOUNDATI ONS, BASEMENTS, AND UTI LI TI ES
TO AVO D DAMAGE TO EXI STI NG STRUCTURES AND FACI LI TIES. TEMPCRARY SHORI NG AND SUPPCRTS MAY BE
REQUI RED. | T MAY BE ADVANTAGEQUS TO REMOVE AND REPLACE UTI LITY LINES, RATHER THAN SHORE AND
SUPPORT THEM DURI NG CONSTRUCTI ON.

BECAUSE COF THE | NCONVENI ENCE TO THE RESI DENTS AND POTENTI AL LI ABI LI TIES ASSOCI ATED WTH THI S
ALTERNATI VE, THE RESI DENTS WOULD BE TEMPORARI LY RELOCATED DURI NG CONSTRUCTI ON.  THE RELOCATI ON
WOULD BE TO LOCAL MOTELS OR HOTELS AND WOULD BE EXPECTED TO LAST 2 TO 3 WEEKS FOR AN AVERACGE
RESI DENTI AL YARD REMEDI ATI ON.

7.6 ALTERNATIVE 8 -- VAR ABLE CUT/ REMOVE FI LL/ TREAT/ DI SPOSAL

ALTERNATI VE 8 | S | DENTI CAL TO ALTERNATI VE 3 EXCEPT THAT THE EXCAVATED SO L WOULD BE TREATED W TH
PQZZAOLANI C AGENTS PRI OR TO DI SPCSAL.

I N ALTERNATI VE 8, EXCAVATED SO LS WOULD BE M XED W TH PQZZOLANI C AGENTS IN A PUG M LL PRICR TO
DI SPOSAL. THE ADDI TI ON OF PQZZOLANI C AGENTS WLL TEND TO SCLI DI FY CONTAM NATED SO LS AND NAY
REDUCE CONTAM NANT MOBI LI TY.

IF TH S ALTERNATI VE | S CHOSEN, TREATABI LI TY STUDI ES WOULD BE CONDUCTED TO DETERM NE | F THESE

SO LS ARE AMENABLE TO PQZZOLAN C FI XATI ON, AND | F PQZZOLAN C FI XATI ON W LL ADEQUATELY REDUCE
CONTAM NANT MOBI LI TY. ENVI RONVENTAL MONI TORI NG WOULD BE CONTI NUED AT PREDETERM NED | NTERVALS.
THE VOLUME OF MATERI AL TO BE DI SPOSED WOULD | NCREASE APPROXI MATELY 50 PERCENT FROM 640, 000 CuUBI C
YARDS TO 960, 000 CUBI C YARDS AS A RESULT OF PQZZOLANI C TREATMENT.

#CAA
8. 0 COVPARATI VE ANALYSI S OF ALTERNATI VES

A COWPARATI VE ANALYSI S OF ALTERNATI VES USI NG EACH OF THE NI NE EVALUATI ON CRI TERI A, AS REQUI RED
BY FEDERAL REGULATION, |'S PRESENTED IN THI S SECTION. THE PURPOSE OF THIS ANALYSIS IS TO

| DENTI FY THE ADVANTAGES AND DI SADVANTAGES OF EACH ALTERNATI VE RELATI VE TO THE OTHER

ALTERNATI VES. A SEPARATE EVALUATI ON OF THE ALTERNATI VES | S PRESENTED UNDER THE HEADI NG OF EACH
CRI TERI ON

8.1 PROTECTI ON OF HUVAN HEALTH AND ENVI RONMVENT

PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONMENT | S ADDRESSED TO VARYI NG DEGREES BY THE FI VE
PROPOSED ALTERNATI VES. ALTERNATI VE 1 IS THE NO ACTI ON ALTERNATI VE. AS PROPCSED, | T WOULD HAVE
NO EFFECT ON THE SI TE; THEREFORE, | T DOES NOT ADDRESS ANY OF THE | DENTI FI ED CONCERNS. | NDEED,
AN | NCREASE | N BLOOD LEAD CONCENTRATI ONS OVER TI ME COULD OCCUR

ALTERNATI VE 3,6, AND 8 PROVI DE PROTECTI ON OF HUVAN HEALTH THRQUGH | NSTALLATION OF A SO L AND SCD
BARRI ER BETWEEN RESI DENTS AND UNDERLYI NG CONTAM NATED MATERI ALS. ALL THREE ADDRESS THE CONCERNS



OF EXPCSURE THRQUGH DI RECT CONTACT W TH SO L CONTAM NANTS OR TRACKI NG CONTAM NATED RESI DENTI AL
SO L INTO HOMES AS A SOURCE OF HOUSE DUST. ALTERNATIVE 5 ADDRESSES THESE CONCERNS, BUT TO A
LESSER EXTENT THAN THE OTHERS BECAUSE OF THE REQUI REMENT FOR RI GORCUS MAI NTENANCE ALL
ALTERNATI VES ADDRESS THE EXPOSURE PATHWAY OF LOCAL GARDEN PRCDUCE.

NONE OF THE ALTERNATI VES WOULD ALTER THE TOXI I TY OR PERSI STENCE OF THE SO L CONTAM NANTS.
ALTERNATI VE 8 DCES | NCLUDE A TREATMENT PLAN FOR EXCAVATED SO LS THAT WOULD SOLIDI TY THE SA LS
ONCE THEY ARE REMOVED FROM THE SI TE AND MAY REDUCE MOBI LI TY.

I N GENERAL, PERVANENCE OF REMEDI AL ACTI ONS | S GREATEST FOR ALTERNATIVE 6 WTH | TS ESSENTI ALLY
COVPLETE REMOVAL OF CONTAM NATED SO LS. ALTERNATIVES 3 AND 8 PROVI DE A DEGREE CF PERVANENCE
THROUGH REMOVAL OF SURFI CI AL LAYERS OF CONTAM NANTS, REQUI RI NG LESS | MPLEMENTATI ON TI ME AND
EFFORT, BUT THEY RELY ON A GREATER NEED FCR | NSTI TUTI ONAL CONTRCOLS. ALTERNATI VE 5 PROVI DES THE
LEAST AMOUNT CF PROTECTI ON ON A PERVANENT LEVEL BECAUSE COF | TS RELI ANCE ON | NSTI TUTI ONAL
CONTROLS AND THE SUSCEPTI BI LI TY OF THE SCD LAYER TO W THSTAND NORVAL HUVAN ACTI VI TI ES AND

I NCONSI STENCI ES | N MAI NTENANCE.

8.2 COWPLI ANCE W TH APPLI CABLE OR RELEVANT AND RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS)

W TH THE EXCEPTI ON OF ALTERNATI VE 1, THE NO ACTI ON ALTERNATI VE, ALL ALTERNATI VES MEET FEDERAL
AND STATE OF | DAHO ARARS. A FURTHER DI SCUSSI ON OF COWPLI ANCE W TH FEDERAL AND STATE ARARS | S
I NCLUDED | N CHAPTER 10.

8.3 LONG TERM EFFECTI VENESS

THE RESI DUAL RI SK (THE RI SK REMAI NI NG AFTER | MPLEMENTATI ON) | NCREASES FROM LONEST TO H GHEST I N
THE FOLLOW NG ORDER OF ALTERNATIVES: 6,3 AND 8,5, AND 1 (NO ACTI ON ALTERNATI VE). ALTERNATI VE 6
WOULD RESULT I N THE LEAST AMOUNT OF RESI DUAL RI SK BECAUSE OF THE VOLUVE OF CONTAM NATED SA LS
THAT WOULD BE REMOVED TO ENSURE THAT FUTURE EXPOSURE TO ONSI TE RESI DENTI AL SO L SOURCES DCES NOT
OCCUR.  ALTHOUGH ALTERNATI VES 3 AND 8 DO NOT REDUCE RESI DUAL RI SK TO THE SAME LEVEL AS

ALTERNATI VE 6, THEY WOULD PROTECT THE COVMUNI TI ES I N THE LONG TERM | F | NSTI TUTI ONAL CONTRCL
MEASURES WERE | MPLEMENTED AND FOLLOWNED. ALTERNATI VE 5 PROVI DES THE LEAST LONG TERM PROTECTI ON
SI NCE THE SCD BARRI ER MAY BE EASI LY BREACHED.

MAI NTENANCE REQUI REMENTS FOR ALL ALTERNATI VES WOULD BE FAIRLY SIM LAR  EACH ALTERNATI VE

I NCORPCRATES A SCD OR GRASS COVER AND SIM LAR | NSTI TUTI ONAL CONTRCL.  HOWEVER, THE LEVEL OF THE
REQUI REMENT VARI ES W TH THE ALTERNATI VE. ALTERNATIVE 5 | S MORE SENSI TI VE TO MAI NTENANCE

REQUI REMENTS BECAUSE A LAYER OF SCD IS THE ONLY BARRI ER BETWEEN RESI DENTS AND THE UNDERLYI NG
CONTAM NATED SO LS. ALTERNATIVES 3 AND 8 FOLLOVW TH A LAYER OF CLEAN FILL OF AT LEAST' 12

I NCHES UNDER THE SOD LAYER  ALTERNATI VE 6 REQU RES THE LEAST AMOUNT CF MAI NTENANCE AS A RESULT
OF THE EXTENSI VE LAYER OF FILL (UP TO 7 FEET) NEEDED TO RETURN RESI DENTI AL YARDS TO THEI R

ORI G NAL GRADE.

ENVI RONVENTAL MONI TORI NG WOULD VARY ACCORDI NG TO THE DEGREE OF PROTECTI VENESS | NCORPORATED

W TH N THE REMEDI AL ALTERNATI VES. ALTERNATI VE 5 WOULD REQUI RE THE GREATEST AMOUNT OF MONI TORI NG
TO ENSURE THAT THE SCD BARRI ER REMAI NS EFFECTI VE. TH S WOULD ENTAI L FREQUENT SO L AND LI TTER
METALS ANALYSES AND BLOOD LEAD ANALYSES. ALTERNATIVES 3 AND 8 WOULD REQUI RE PERI ODI C MONI TORI NG
OF THE SURFICI AL SO L LAYER TO CHECK FOR Al RBORNE RECONTAM NATI ON AND PERI CDI C MONI TORI NG OF THE
REMEDI ATED SO L PROFI LE TO CHECK FOR DI SRUPTI ON AND RECONTAM NATI ON OF THE SO L BARRI ER
ALTERNATI VES 3 AND 8 WOULD ALSO REQUI RE PER ODI C BLOOD LEAD ANALYSES. ALTERNATI VE 6 WOULD

REQUI RE PERI CDI C MONI TORI NG OF THE SURFICIAL SO L LAYER AND PERI CDI C BLOCD LEAD ANALYSES.
ALTERNATI VE 1 WOULD | NCLUDE ENVI RONMENTAL MONI TORI NG TO CHECK FOR CHANGES | N CONTAM NANT LEVELS
WTH TIME. BLOOD LEAD SCREENI NG WOULD BE DI SCONTI NUED WHEN WARRANTED.



THE DI SPCSAL RECOMMVENDATI ON FOR RESI DENTI AL SO L |'S CONSI STENT FOR ALL ALTERNATI VES EXCEPT FOR
ALTERNATI VE 8, WHI CH | NCLUDES THE ADDI TI ON OF PQZZOLANI C AGENTS PRI OR TO DI SPCSAL. THE

LONG TERM EFFECTI VENESS OF THE DI SPOSAL RECOMVENDATI ON | S ENSURED THRCQUGH APPROPRI ATE CLOSURE
REQUI REMENTS AND MANAGEMENT BY | NSTI TUTI ONAL CONTROLS.

8.4 REDUCTION COF TOXICI TY, MOBILITY, VOLUME, AND PERSI STENCE THROUGH TREATMENT

EACH ALTERNATI VE, WTH THE EXCEPTI ON OF THE NO ACTI ON ALTERNATI VE, REQUI RES VARYI NG DEGREES COF
CONTAM NATED SO L REMOVAL AND PLACEMENT COF A "CLEAN' FILL COVER TO CREATE A BARRI ER BETVEEEN
UNDERLYI NG SO L CONTAM NANTS AND THE RESI DENTI AL POPULATI ON.  ALTERNATIVE 8 IS THE ONLY
ALTERNATI VE TO | NCORPORATE TREATMENT AS PART OF THE REMEDI AL ACTION.  TH S TREATMENT WOULD
SCOLI DI FY THE EXCAVATED SO L AND WOULD LI KELY REDUCE THE METALS MOBI LI TY FROM SO LS AT THE

DI SPOSAL AREA. THE ADDI TI ONAL DECREASE | N MOBI LI TY BY PQZZOLANI C TREATMENT | S NOT KNOWN.

ALL ALTERNATI VES WOULD | NCREASE VOLUME OF SO L REVAINING W THI N THE SUPERFUND BOUNDARI ES THRCOUGH
BULKI NG (10 TO 15 PERCENT OF THE | N-PLACE VOLUME). THE VOLUME WOULD | NCREASE BY APPROXI MATELY
50 PERCENT AS A RESULT OF THE PQZZOLANI C TREATMENT | N ALTERNATI VE 8 AS COVPARED TO ALTERNATI VE
3. NONE OF THE ALTERNATI VES PROPCSES TO CHANGE THE TOXI G TY OR PERSI STENCE OF THE CONTAM NANTS.

8.5 SHORT- TERM EFFECTI VENESS

MOST OF THE REMEDI AL ACTI ONS ARE SIM LAR I N THE TECHNOLOG ES PROPOSED FCR | MPLEMENTATI ON. THE
EXTENT OF THE REMEDI AL ACTI ON VAR ES CONSI DERABLY AMONG ALTERNATI VES. ALTERNATI VES 3,5, AND 8
ARE GENERALLY EQUI VALENT I N THE AMOUNT OF SHORT- TERM RI SK THEY PCSE TO THE COVMUNI TY.  EACH
REQUI RES THE REMOVAL OF THE TOP VECETATI VE LAYER AND VARYI NG AMOUNTS CF UNDERLYI NG SO L. EACH
ALTERNATI VE WOULD | NCLUDE CONTI NUI NG TO PRI ORI TI ZE RESI DENTI AL YARDS ON THE BASI S OF SENSI TI VE
SUBPOPULATI ONS. COWPLETI ON OF THESE ALTERNATI VES WOULD REQUIRE 4 TO 6 YEARS. ALTERNATI VE 6
WOULD REQUI RE CONSI DERABLY MORE TI ME TO COVPLETE BECAUSE OF I TS SO L REMOVAL REQUI REMENTS.
EXPOSURE TO FUGQ Tl VE DUST GENERATED BY THE REMEDI AL ACTIVITIES IS THE COMWON R SK SHARED BY EACH
ALTERNATI VE.  LOCALI ZED RELEASES OF METALS- LADEN DUST WOULD LI KELY OCCUR DURI NG EXCAVATI ON, BUT
SUCH RELEASES WOULD BE M NI M ZED BY DUST CONTRCL TECHNI QUES. HOAEVER, NONE OF THE ACTI ON
ALTERNATI VES | S EXPECTED TO SUBSTANTI ALLY AFFECT THE COVMUNI TI ES DURI NG REMEDI ATI ON.

ALTERNATI VE 6 WOULD CREATE A SLI GHTLY H GHER RI SK TO WORKERS AND RESI DENTS THAN THE OTHER
ALTERNATI VES, MAI NLY BECAUSE OF THE VOLUMES OF NMATERI ALS TO BE EXCAVATED AND MOVED AND THE
DURATI ON OF TI ME NEEDED TO ACCOWPLI SH ALTERNATI VE 6. THE GREATER EXCAVATI ON VOLUVE WOULD BE
ASSCCI ATED W TH | NCREASED NO SE AND GREATER ANNOYANCE OF RESI DENTS FROM MORE CONSTRUCTI ON
ACTIVITY. HEAVY EQU PMENT TRAFFI C WOULD ALSO | NCREASE ON LOCAL ROADS W TH | MPLEMVENTATI ON OF
ALTERNATI VE 6.

CONSTRUCTI ON CONTRACTCORS WOULD NEED PROTECTI ON AGAI NST DERVAL AND RESPI RATCRY EXPOSURE TO THE
DUST WHI LE WORKI NG | N CONTAM NATED AREAS. PROTECTI VE CLOTHI NG AND RESPI RATORS OR DUST NMASKS
WOULD HELP CONTROL THI'S RISK.  THESE RI SKS ARE | NHERENT TO ALL ALTERNATI VES.

8.6 | MPLEMENTABI LITY, RELIABILITY, AND CONSTRUCTI BI LI TY

I N GENERAL, THERE IS NOT A GREAT DI FFERENCE AMONG ALTERNATI VES IN THE TYPES OF REMEDI AL
ACTIVITIES PROPCSED. THE EXTENT CR DEGREE TO WHI CH THE REMEDI ATION | S APPLI ED DCES VARY

SI GNI FI CANTLY BETWEEN ALTERNATI VES. MOST OF THE ACTI VI TI ES PROPCSED AS PART CF THE ALTERNATI VES
I NCLUDI NG DI SPCSAL ARE VEELL- DEVELOPED TECHNOLOG ES.  ALL OF THESE ACTI VI TI ES ARE TECHNI CALLY
FEASI BLE, BUT THE LEVEL OF EFFORT ASSCCI ATED W TH EACH IS DI FFERENT.

ALTERNATIVE 5 | S THE MOST EASILY | MPLEMENTED ALTERNATI VE PROPCSED, REQUI RI NG ONLY THE REMOVAL
AND REPLACEMENT OF A SCD AND GRASS LAYER  HOWEVER, ALTERNATI VE 5 WAS JUDGED TO BE THE LEAST



RELI ABLE BECAUSE OF LACK OF DURABILITY AND DI FFI CULTY | N | MPLEMENTI NG AND ENFORCI NG THE

EXTENSI VE DATED | NSTI TUTI ONAL CONTRCLS REQUI REMENTS.  ALTERNATI VE 6, HONEVER, |S THE MOST

Dl FFI CULT TO CONSTRUCT, REQUI RING REMOVAL OF UP TO 7 FEET OF SO L AROCUND EACH RESI DENCE, AND
RESULTI NG | N POTENTI AL COVPLI CATI ONS ASSCCI ATED W TH EXPCSED STRUCTURE FQOOTI NGS, UTI LI TY LI NES,
AND PI PES. BECAUSE OF TH S, ALTERNATIVE 6 HAS THE GREATEST POTENTI AL TO | MPACT THE COMMUNI TY
THROUGH CONSTRUCTI ON DELAYS RESULTI NG FROM COWPLI CATI ONS.  ALTERNATI VES 3 AND 8 ARE

| MPLEMENTABLE, RELI ABLE, AND CONSTRUCTI BLE AND REQUI RE SLI GHTLY MORE COWPLEX ACTI VI TI ES THAN
ALTERNATI VE 5, | NVOLVING THE REMOVAL OF UP TO 12 INCHES OF SO L AND THE VEGETATI ON LAYER W TH
SUBSEQUENT REPLACEMENT OF AT LEAST 12 I NCHES CF "CLEAN' SO L AND A NEW SCD LAYER

8.7 CosT

THE COST COMPARI SONS ARE STRAI GHTFORWARD.  COMPARI NG PRESENT WORTH COSTS, ALTERNATIVE 6 IS THE
MOST EXPENSI VE AND ALTERNATI VE 5 IS THE LEAST EXPENSI VE OF THE ACTI ON ALTERNATI VES. THE COSTS
OF THE ACTI ON ALTERNATI VES, | NCLUDI NG PRESENT WORTH, ARE LI STED I N TABLE 8-1.

8.8 STATE ACCEPTANCE

TH S DECI SI ON DOCUMENT PRESENTS THE REMEDI AL ACTI ON SELECTED BY THE USEPA AND | DHW FOR THE
POPULATED AREAS RESI DENTI AL SO LS OPERABLE UNI T AT THE BUNKER HI LL M NI NG AND METALLURG CAL
COVPLEX SI TE I N NORTHERN | DAHO,

8.9 COVWUN TY ACCEPTANCE

USEPA AND | DHW SQLI G TED | NPUT FROM THE COMMUNI TY ON THE CLEANUP METHCODS PRCPCSED FOR

RESI DENTI AL SO LS. PUBLI C COMMENTS, | N GENERAL, | NDI CATED SUPPCRT FCR THE RECOMVENDATI ON OF
ALTERNATI VE 3 | N THE PROPOCSED PLAN AND URGED AN EXPEDI TI QUS | MPLEMENTATI ON OF THE PLAN. PUBLIC
COMMENTS ARE SPECI FI CALLY ADDRESSED | N THE RESPONSI VENESS SUMVARY SECTI ON OF TH S DOCUMENT AND
SOME HAVE BEEN | NCORPCRATED | NTO THE SELECTED REMEDY.

#SR
9.0 THE SELECTED REMEDY

9.1 | NTRCDUCTI ON

| DHW AND USEPA HAVE SELECTED ALTERNATI VE 3 (AS MODI FI ED BY PUBLI C COMVENTS) AS THE REMEDY FOR
CONTAM NATED RESI DENTI AL SO LS AT THE BUNKER HILL SITE. TH S SELECTION IS BASED ON THE

ADM NI STRATI VE RECORD FOR THE SITE. TH S REMEDY ADDRESSES SURFI Cl AL RESI DENTI AL SO LS ONLY IN
CURRENTLY ESTABLI SHED RESI DENTI AL AREAS. BECAUSE CF THE EXTENT OF CONTAM NATI ON, BOTH AREAL AN
AT-DEPTH, TH S REMEDY DCES NOT FOCUS ON COVPLETE REMOVAL COF CONTAM NATI ON FROM RESI DENTI AL
YARDS, BUT FOCUSES ON CREATI NG A BARRI ER BETWEEN CONTAM NANTS AND RESI DENTS. THE REMEDY EMPLOYS
BOTH ENG NEERI NG AND | NSTI TUTI ONAL CONTRCLS TO CREATE AND NAI NTAIN THE BARRI ER

9.2 RESI DENTI AL SO LS REMEDY

TH S REMEDY |'S MADE UP OF THE FOLLOWN NG COVPONENTS:

SO L SAWPLI NG

APPROXI MATELY 60 PERCENT OF RESI DENTI AL PROPERTI ES HAVE BEEN SAMPLED AT THE 0- TO 1-1 NCH

I NTERVAL. PRI OR TO COMVENCEMENT OF REMEDI AL ACTI ON ON A SPECI FI C YARD, SAMPLI NG W LL BE

REQUI RED AT THE 0- TO 1-, 1- TO 6-, 6- TO 12-, AND 12- TO 18-1NCH I NTERVALS. THE SAMPLI NG W LL

BE CONDUCTED | N ACCORDANCE W TH ESTABLI SHED SAMPLI NG PROCEDURES FOR THI'S SI TE | NCLUDI NG ANALYSI S
OF SO L PASSI NG AN 80- MESH SCREEN FOR DETERM NATI ON OF THE 1, 000 PPM THRESHOLD LEVEL.



REMOVAL/ REPLACEMENT OF SO LS

THE REMOVAL OF CONTAM NATED SO L AND SOD AND CONSEQUENT REPLACEMENT W TH COMPACTED CLEAN
MATERI AL W LL BE CONDUCTED AS FOLLOWE:

IF THE O-TO 1-1 NCH OR 1- TO 6-1 NCH DEPTH | NTERVALS EXCEED THE THRESHOLD LEVEL, 6 | NCHES OF
CONTAM NATED VATERI AL WLL BE EXCAVATED AND REPLACED. |IN ADDITION, IF THE 6- TO 12-1NCH

| NTERVAL EXCEEDS THE THRESHOLD LEVEL, ANOTHER 6 | NCHES ( TOTAL OF 12 | NCHES) WLL BE REMOVED AND
REPLACED. |F THE 6- TO 12-1NCH I NTERVAL DCES NOT EXCEED THE THRESHOLD LEVEL, THE PROPERTY WLL
HAVE A 6-1 NCH EXCAVATI ON AND REPLACEMENT.

IN THE CASE WHERE THE 6- TO 12-1 NCH DEPTH | NTERVAL EXCEEDS THE THRESHCOLD LEVEL BUT THE 0- TO
1-1NCH AND 1- TO 6-1 NCH | NTERVALS DO NOT, 12 | NCHES OF MATERI AL W LL BE EXCAVATED AND REPLACED.

IF THE O- TO 1-1NCH AND THE 1- TO 6-1NCH AN THE 6- TO 12-1NCH | NTERVALS DO NOT EXCEED THE
THRESHOLD LEVEL THE PROPERTY WLL NOT BE REMEDI ATED.

ALL PRCDUCE GARDENS AREAS I N EVERY YARD WLL RECEI VE 24 | NCHES CF CLEAN MATERI AL. CLEAN SO L
FOR PRCDUCE GARDENS W LL BE MADE AVAI LABLE TO RESI DENTS WHOSE YARDS DO NOT REQUI RE REMEDI ATI ON.

I F EXI STI NG PROPERTY GRADES PERM T, I T I'S PCSSI BLE THAT NO EXCAVATI ON CF RESI DENTI AL SO LS WOULD
BE NECESSARY AND THE COVER NMATERI AL COULD BE PLACED AND REVEGETATED W THOUT EXCEEDI NG THE HElI GHT
OF THE FOUNDATI ON. HOWEVER, I T IS MORE LI KELY THAT SOVE CUT AND REMOVAL COF EXI STING SO L WLL
BE REQUI RED TO PROPERLY ACCOVMODATE THE CLEAN COVER AND NEW COVER AND NEW SCD.

FOR EACH RESI DENTI AL YARD, THE EXACT NATURE OF THE REMEDI ATION (1.E., HOW MJCH SCD TO REPLACE,
VWH CH BUSHES TO REMOVE, ETC) WOULD HAVE TO BE CONS|I DERED ON A CASE- BY- CASE BASIS. HONEVER, FOR
CONSI STENCY, THE FOLLOW NG AREAS WOULD GENERALLY BE REMEDI ATED W THI N EACH YARD:

1 SCD AREAS

ROADWAY SHOULDERS (I F CURB AND GUTTER ARE NOT PRESENT) TO ASPHALT OR PAVEMENT
AND TO THE LATERAL EXTENSI ON OF PRCPERTY LI NES

ALLEYS (I F UNPAVED) TO THE EXTENSI ON OF THE LOT LI NES

LANDSCAPED AREAS

GARDEN AREAS

UNPAVED DRI VEWAYS

GARAGES W TH DI RT FLOORS

STORAGE AREAS

AREAS | MVEDI ATELY ASSOCI ATED W TH THE RESI DENTI AL PROPERTI ES (1.E., ROAD SHOULDERS AND ALLEYS)
WLL NOT REQU RE TOP SO L, BUT WLL REQU RE REPLACEMENT WLL CLEAN MATERI AL IN KIND OR A
PERVANENT COVER.  ANY STEEP Hi LLSI DE AREAS LOCATED | MVEDI ATELY ADJACENT TO YARDS AND WTH A SO L
LEAD CONCENTRATI ON GREATER THAN THE THRESHOLD LEVEL WLL BE STABI LI ZED AS PART OF THI'S ACTION TO
PREVENT RUNOFF AND RECONTAM NATI ON.  THE FI NAL REMEDY FOR THE HI LLSI DES W LL BE ADDRESSED IN A
SUBSEQUENT ROD.

BASED ON DOSE RESPONSE MODELI NG, A THRESHOLD LEVEL OF 1,000 PPM LEAD I N RESI DENTI AL SO L WAS



DETERM NED TO BE THE THRESHOLD CLEANUP LEVEL MOST APPROPRI ATE FOR THIS SITE. THE RESULTS OF THE
THRESHOLD ASSESSMENT, AND THE ASSUMPTI ONS USED, ARE SUMVARI ZED | N TABLE 9-1.

REQUI REMENTS FOR REMOVAL AND REPLACEMENT CF SO LS ON AREAS ADJACENT TO RESI DENTI AL LOTS, SUCH AS
VACANT RESI DENTI AL LOTS, WTH N THE PCPULATED AREAS WLL BE THE SAME AS FOR OCCUPI ED PRCPERTI ES.

VI SUAL MARKER

FOR RESI DENTI AL YARDS THAT REQUI RE EXCAVATION TO 12 I NCHES, |F THE RESULTS OF SAMPLI NG IN THE
12- TO 18-1NCH | NTERVAL EXCEED THE THRESHOLD LEVEL, A VI SUAL MARKER ( SUCH AS ERCS|I ON CONTRCL
FABRI C CR OTHER SU TABLE MATERI AL) WLL BE PLACED PRI OR TO BACKI LLI NG WTH CLEAN FI LL.

REVECGETATI ON

DURI NG THE EXCAVATI ON PROCESS, ALL EXI STING SCD AND SO L COVERI NGS WLL BE REMOVED AND DI SPOSED
OF ALONG WTH THE SO L. LARGER TREES AND SHRUBS WLL BE LEFT I N PLACE BUT SUBJECT TO PRUNI NG
AFTER SPREADI NG COWMPACTI ON, AND GRADI NG CLEAN FILL WLL BE REVEGETATED. THE LAWN AREAS OF
REMEDI ATED YARDS W LL GENERALLY BE REVECGETATED WTH SOD. STEEP HI LLSI DES AND OTHER REMEDI ATED
AREAS NOT CURRENTLY PLANTED W TH LAWNS ( SUCH AS VACANT LOTS) WLL BE STABI LI ZED AND HYDROSEEDED
W TH NATI VE GRASSES. | F PREFERRED BY A PROPERTY OMNER, HYDROSEEDI NG W TH NATI VE GRASSES COULD
BE SUBSTI TUTED FOR THE SOD. VACANT LOTS WLL BE HYDROSEEDED W TH NATI VE GRASSES AFTER

REMEDI ATI ON.  TO THE EXTENT PRACTI CABLE, ALL YARD LANDSCAPI NG WLL BE RETURNED TO I TS ORI G NAL
CONDI TI ON.

DUST SUPPRESSI ON
DUST SUPPRESSI ON MEASURES W LL BE | MPLEMENTED THROUGHOUT THE REMEDI ATI ON PROCESS TO REDUCE

EXPOSURE OF WORKERS AND RESI DENTS TO Al RBORNE CONTAM NANTS. DUST SUPPRESSI ON W LL | NCLUDE, BUT
NOT BE LIM TED TQ

WATERI NG OF RESI DENTI AL YARD AREAS PRI CR TO EXCAVATI ON ACTI VI TI ES

CONTI NUED WATERI NG DURI NG EXCAVATI ON, AS NECESSARY

PLACEMENT COF TARPS OR COVERS OVER EXCAVATED MATERI ALS

USE OF TARPS CR COVERS OVER TRUCK BEDS TO REDUCE BLOW NG DUST AND SPI LLAGE
DURI NG TRANSPCRTATI ON TO THE WASTER REPCSI TORY

1 DAILY CLEANUP OF ALL SPI LLED OR TRACKED SO LS FROM SI DEWALKS, ROADWAYS, ETC.

DI SPOSAL COF CONTAM NATED MATERI ALS

THE ANALYSI S OF APPLI CABLE CR RELEVANT AND APPRCOPRI ATE REQUI REMENTS ASSOCI ATED W TH THE DI SPOSAL
OF CONTAM NATED RESI DENTI AL SO LS ASSUMED THAT THE SO LS REPCSI TORY WOULD BE LOCATED W TH N THE

BUNKER HILL SITE. |IT IS RECOMWENDED THAT PAGE PONDS BE USED FOR THE DI SPOSAL REPCSI TORY BECAUSE
I T HAS ADEQUATE VOLUVE, IS WTH N THE BUNKER H LL SI TE, AND THE ACTI ON WLL REDUCE THE

CONTAM NATED W NDBLOMN DUST ORI G NATI NG FROM THE PAGE PONDS AREA.

THE USE OF PAGE PONDS AS THE REPCSI TORY W LL REQU RE THAT | T BE CAPPED TO Al RBORNE CONTAM NANT
M GRATI ON AND REDUCE THE THREAT COF DI RECT CONTACT EXPCSURE. THE CAP SURFACE AREA WLL BE
COVPACTED AND GRADED TO PREVENT PENDI NG AND M NI M ZE | NFI LTRATION, I T WLL ALSO BE VEGETATED FOR
STABI LI ZATI ON AND MJ STURE ABSORPTI ON.  ACCESS TO THE AREA W LL BE RESTRI CTED BY FENCI NG LOCKED
GATES, AND WARNI NG SI GNS.  FUTURE USE OF THE REPCSI TORY WLL BE LI M TED AND SUBJECT TO

I NSTI TUTI ONAL CONTRCLS.

I F PACGE PONDS |'S NOT USED AS THE RESI DENTI AL SO L REPGCSI TORY, THE CHOSEN REPCSI TORY SI TE WLL BE
SUBJECT TO AGENCY EVALUATI ON AND PUBLI C NOTI FI CATI ON.



I NSTI TUTI ONAL CONTROLS

THE GOAL OF THE | NSTI TUTI ONAL CONTROLS PROGRAM IS TO DEVELOP A FLEXI BLE SYSTEM THAT BU LDS ON
EXI STI NG ADM NI STRATI VE STRUCTURES AND PROGRAMS RATHER THAN CREATE A NEW LAYER OF BUREAUCRACY.

I NSTI TUTI ONAL CONTROLS REGULATI ON W LL BE UNI FORM THROUGHOUT THE BUNKER HI LL SI TE, | RRESPECTI VE
OF JURI SDI CTI ONAL BQUNDARI ES.  THE | NSTI TUTI ONAL CONTROLS ASSOCI ATED WTH TH S RCD ARE DESI GNED
FOR THE MAI NTENANCE OF RESI DENTI AL SO L BARRIERS ONLY. THESE CONTRCOLS ARE NECESSARY AND ARE AN
I NTEGRAL PART OF THE SELECTED REMEDY.

PHYSI CAL PROGRAM REQUI REMENTS

PLANNI NG ZONING SUBDI VI SI ON AND BUI LDI NG PERM T REGULATI ONS: | MPLEMENTATI ON OF PLANNI NG,
ZONI NG AND SUBDI VI SI ON CONTRCLS THROUGH LOCAL ORDI NANCES, DESI GNED TO PROTECT AND MAI NTAIN
BARRI ERS WHEN DEVELOPMENT OR ANY ACTI ON THAT WOULD BREACH A BARRI ER TAKES PLACE.

DI SPOSAL OF UNEARTHED CONTAM NANTS: WHEN A BARRI ER | S BROKEN, CONTAM NATED SO LS THAT ARE
REMOVED MUST BE HANDLED TO M NI M ZE EXPOSURE, COLLECTED FOR DI SPOSAL, AND TRANSPORTED TO A
PROPER DI SPCSAL SI TE. A MEANS FOR DI SPOSAL OF | NCl DENTAL CONTAM NATED SO LS WLL BE PROVI DED TO
RESI DENTS.

PROVI SION OF CLEAN SO L: A PROGRAM W LL BE | MPLEMENTED TO PROVI DE A CENTRALLY LOCATED SUPPLY COF
CLEAN REPLACEMENT SO L (BOTH FILL AND TOPSO L) TO FAC LI TATE BARRI ER REPAI R, MAI NTENANCE, AND
ESTABLI SHVENT OF PRODUCE GARDEN AREAS.

ADM NI STRATI VE PROGRAM REQUI REMENTS

COORDI NATI ON OF PUBLI C | NSTI TUTI ONS:  EFFECTI VE ADM NI STRATI ON OF A UNI FORM | NSTI TUTI ONAL
CONTROLS PROGRAM W LL REQUI RE SHARED AUTHCORI TY AND RESQURCES. THE FOUR C TI ES AND SHOSHONE
COUNTY WLL PLAY AN | MPORTANT ROLE THROUGH ALREADY ESTABLI SHED PERM TTI NG PROCEDURES. | T HAS
BEEN RECOMVENDED THAT THE PANHANDLE HEALTH DI STRICT WLL ADM NI STER THE EFFORT W TH PERM TTI NG
I NSPECTI ON, RECORDS MAI NTENANCE, AND ENACTMENT OF REGULATI ONS, WHERE NECESSARY, ACROSS

JURI SDI CTI ONAL BOUNDARI ES.

DEED NOTI CES: THESE ARE A METHOD TO NOTI FY NEW ONNERS OF THEI R BARRI ER SYSTEM AND THEI R
RESPONSI BI LI TY FOR PARTI Cl PATI ON I N THAT SYSTEM

EDUCATI ONAL PROGRANVS: EDUCATI ONAL PROGRAMS W LL BE DEVELOPED TO KEEP | NFORVATI ON ABOUT THE

BARRI ER SYSTEM | N THE PUBLI C EYE AND TO HELP THE PUBLI C RECOGNI ZE WHEN DI SRUPTI ON OF THE BARRI ER
SYSTEMS REQUI RES ATTENTI ON OR CAUTI ON. DI STRI BUTI ON COF | NFORVATI ON SHOULD BE PROVI DED THROUGH
PAMPHLETI NG BROCHURES, AND GENERAL MEDI A EXPCSURE.

PERM TTI NG AND | NSPECTI ON PROCEDURES: PERM T | SSUANCE AND RECORD KEEPI NG PROCEDURES SHOULD BE
TAI LORED TO M NI M ZE | NCONVENI ENCE TO PERM T APPLI CANTS. A PERM T SYSTEM THAT | NTEGRATES W TH
EXI STING PERM T ROUTI NES W LL BE | MPLEMENTED.

MONI TORI NG AND HEALTH SURVEI LLANCE PROGRAMS: MONI TORI NG W LL BE REQUI RED TO ASSURE BOTH PROGRAM
PERFORVANCE AND EFFECTI VENESS. HEALTH | NTERVENTI ON EFFORTS W LL BE REQUI RED TO DOCUMENT AND
ASSESS SUCCESS | N ACHI EVI NG REMEDI AL GOALS AND OBJECTI VES.

AN EVALUATI ON OF | NSTI TUTI ONAL CONTRCLS FOR THE POPULATED AREAS CF THE BUNKER HI LL SUPERFUND

SI TE QUTLI NES THE VARI QUS OPTI ONS ASSOCI ATED W TH EACH OF THE | NSTI TUTI ONAL CONTROL REQUI REMENTS
AND WLL BE USED I N THE REMEDI AL DESI GN PHASE TO GUI DE | MPLEMENTATI ON OF THE PROGRAM  THE

| MPLEMENTATI ON PHASE, REFERRED TO AS PHASE |1, WLL | NCLUDE PASSI NG LOCAL ORDI NANCES, SETTI NG UP
AN ADM NI STRATI VE SYSTEM TO OVERSEE AND RUN THE PROGRAM AND DOCUMENTATI ON OF DETAI LED



PROCEDURES FCOR EACH OF THE PROGRAM COVPONENTS.
MONI TORI NG

THE EFFECTI VENESS OF THE | NSTI TUTI ONAL CONTROLS PROGRAM W LL BE EVALUATED PERI CDI CALLY.

APPRCPRI ATE Al R MONI TORI NG W LL BE CONDUCTED TO | DENTI FY THE OCCURRENCE OF CONTAM NANT M GRATI ON
DURI NG REMEDI AL ACTIVITIES. ANY EXCEEDANCES OF THE STANDARDS WLL RESULT I N | MVEDI ATE

| MPLEMENTATI ON OF ADDI TI ONAL DUST SUPPRESSI ON MEASURES OR A SHUT DOM OF CONSTRUCTI ON

ACTI VI TI ES.

SI NCE CONTAM NATED MATERI AL WLL BE LEFT ONSITE, BOTH | N POPULATED AND NON- POPULATED AREAS,
ONGOI NG MONI TORI NG OF FUG Tl VE DUST AND RESI DENTI AL YARDS | S NECESSARY TO ENSURE THAT THE CLEAN
BARRI ER |'S MAI NTAI NED.

9.3 CHANGES TO PRCPCSED PLAN

DURI NG THE PUBLI C COMVENT PERI OD, SEVERAL | SSUES WERE RAI SED CONCERNI NG THE PREFERRED

ALTERNATI VE | N THE PROPCSED PLAN;, CONSEQUENTLY, SEVERAL M NCR MCDI FI CATI ONS HAVE BEEN

| NCORPCRATED | NTO THE SELECTED REMEDY | N RESPONSE TO THOSE CONCERNS. THE FOLLOANNG IS A LIST CF
THOSE MODI FI CATI ONS:

DEPTH OF EXCAVATI ON MAY BE VAR ABLE (LESS THAN 12 | NCHES) DEPENDI NG ON DEPTH
OF CONTAM NATI ON.

FOR THOSE PRCPERTI ES REQUIRING A VI SUAL VARKER, | T WLL BE A MATERI AL THAT CAN
BE EASILY SEEN DURI NG DI GA NG OR EXCAVATI ON ACTIVITIES. THE VI SUAL MARKER
DCES NOT HAVE TO BE A 2-1 NCH GRAVEL LAYER

REQUI REMENTS FCR DI SPCSAL SI TE CLOSURE | NCLUDED A | MPERVEABLE CAP TO PROTECT
GROUNDWATER.  ARARS ASSCOCI ATED W TH GROUNDWATER AND SURFACE WATER PROTECTI ON
WLL BE ADDRESSED I N A SUBSEQUENT FS AND ROD.

THE SCOPE OF THE | NSTI TUTI ONAL CONTROLS PROGRAM W LL BE REEVALUATED
PERI CDI CALLY BECAUSE THE REQUI REMENTS OF A PROGRAM OF THI' S NATURE MAY CHANGE
WTH TI ME.

SO L WLL BE PROVI DED FOR HOVEOANERS WHO HAVE A SO L LEAD LEVEL LESS THAN
1,000 BUT WHO WANT A GARDEN.

9.4 COosT

COST EVALUATI ONS, | NCLUDI NG THE ASSUMPTI ONS USED, ARE PRESENTED | N THE FEASI BI LI TY STUDY.
SUMVARY OF THE CAPI TAL COSTS ASSOCI ATED W TH THE SELECTED ALTERNATI VE IS SHOM | N TABLE 9- 2.
THE COSTS ARE ORDER- OF- MAGNI TUDE (+50 PERCENT TO -30 PERCENT) ESTI MATES. CAPI TAL COSTS ARE
THOSE REQUI RED TO I NI TI ATE AND CONSTRUCT THE REMEDI AL ACTI ON.  TYPI CAL CAPI TAL COSTS | NCLUDE
CONSTRUCTI ON EQUI PMENT, LABOR AND NMATERI ALS EXPENDI TURES, ENG NEERI NG AND CONSTRUCTI ON
MANAGEMENT. Bl D AND SCOPE CONTI NGENCI ES ARE | NCLUDED I N THE TOTAL CAPI TAL COST. PRQIECTED
ANNUAL CPERATI ON AND NMAI NTENANCE COSTS FOR THE SELECTED REMEDY ARE ALSO PRESENTED I N TABLE 9- 2.
THESE COSTS ARE NECESSARY TO ENSURE THE CONTI NUED EFFECTI VENESS OF A REMEDI AL ACTI ON. | NCLUDED
ARE SUCH | TEM5 AS LABOR AND MATERI ALS; MONI TORI NG AND THE | NSTI TUTI ONAL CONTROLS PROGRAM  AND

I NSURANCE, TAXES, ETC

THE FEASI Bl LI TY LEVEL COST ESTI MATES SHOAN HAVE BEEN PREPARED FOR GU DANCE | N PRQJECT EVALUATI ON
AND | MPLEMENTATI ON FROM THE | NFORVATI ON AVAI LABLE AT THE TI ME OF THE ESTI MATE. THE FI NAL COSTS



OF THE PROJECT WLL DEPEND ON ACTUAL LABCR AND MATERI AL COSTS, ACTUAL SI TE CONDI TI ONS,

PRCDUCTI VI TY, COVPETI Tl VE MARKET CONDI TI ONS, FI NAL PRQJECT SCOPE AND SCHEDULE, AND OTHER

VARI ABLE FACTORS. AS A RESULT, THE FI NAL PRQJECT COSTS WLL VARY FROM THE ESTI MATES PRESENTED
HERE.

PRESENT WORTH COSTS ARE CALCULATED USI NG A 5 PERCENT DI SCOUNT RATE AND A 30- YEAR ESTI MATED
PRQJIECT LI FE. THE PRESENT WORTH COST FOR THE SELECTED REMEDY |'S $40.6 M LLION ( TABLE 9-2).
CAPI TAL COSTS AND LONG TERM ANNUAL OPERATI ONS AND MAI NTENANCE (CQ&V) COSTS ARE | NCLUDED I N THE
TOTAL PRESENT WORTH COST. LONG TERM O&M COSTS ARE THOSE ASSOCI ATED W TH MAI NTAI NI NG AN
ALTERNATI VE AFTER | MPLEMENTATI ON | S COVWPLETE.

COSTS PRESENTED I N TABLE 9-2 ARE LOAER THAN THOSE PRESENTED | N THE RESI DENTI AL SO L FEASI Bl LI TY
STUDY OR THE PROPCSED PLAN.  THE REDUCTI ON I N COST | S ASSCOCI ATED W TH CHANGES TO THE PROPCSED
PLAN AS PRESENTED | N SECTI ON 9. 3. SPECIFI CALLY, REMOVI NG THE REQUI REMENT FOR AN | MPERVEABLE CAP
ACCOUNTS FOR THE COST REDUCTI ON.

9.5 PERFORVANCE REQUI REMENTS

A REMEDI AL ACTI ON OBJECTI VE FOR THI'S OPERABLE UNIT IS TO DECREASE THE EXPCSURE TO

LEAD- CONTAM NATED RESI DENTI AL SO LS SUCH THAT 95 PERCENT OR MORE OF THE CHI LDREN | N THE AREA
HAVE BLOCD LEAD LEVELS BELOW 10 UG DL AND THAT LESS THAN 1 PERCENT HAVE BLOOD LEADS GREATER THAN
15 UG DL. THE FORMER | S PROUECTED TO BE ACHI EVED BY REDUCI NG THE OVERALL SO L AND DUST LQADI NG
CONCENTRATI ON TO 700 TO 1,200 PPM  THE 1,000 PPM YARD SO L THRESHOLD CLEANUP LEVEL W LL REDUCE
MEAN YARD SO L CONCENTRATI ONS TO APPROXI MATELY 200 TO 300 PPM I N RESI DENTI AL AREAS. I N

COMVBI NATI ON W TH OTHER REMEDI AL MEASURES AND THE PCSI Tl VE EFFECTS LI KELY TO BE SEEN | N OTHER
MEDI A, I T IS EXPECTED THAT THI S CGBJECTI VE WLL BE MET. ACH EVI NG THE LATTER OBJECTI VE OF LESS
THAN 1 PERCENT OF AREA CH LDREN W TH BLOCD LEAD CONCENTRATI ONS BELOW 15 UG DL | S LESS DEPENDENT
ON THE MEAN SO L/ DUST CONCENTRATI ONS THAN ON THE SO L CONCENTRATI ON LEFT I N AN UNREMEDI ATED
YARD. A CHI LD LI VING ON AN UNREMEDI ATED YARD CF 1,000 PPM | S ESTI MATED TO HAVE A 0.1 TO 2.5
PERCENT ( DEPENDI NG ON VARI QUS ASSUMPTI ONS) CHANCE OF EXCEEDI NG 15 UG DL BLOOD LEAD I N THE BUNKER
H LL POST- REMEDI ATI ON ENVI RONMVENT.  ANY HI GHER THRESHOLD CLEANUP LEVEL WOULD RESULT I N
UNACCEPTABLE RI SK TO THAT CHILD. IT IS EXPECTED THAT THI'S GOAL WLL BE ACH EVED BY REPLACI NG
ALL RESI DENTI AL YARDS W TH A LEAD CONCENTRATI ON GREATER THAN 1, 000 PPM LEAD W TH CLEAN MATERI AL
(LESS THAN 100 PPM. TH S EXPECTATI ON ASSUMES THAT FUGQ TI VE DUST SOURCES W LL BE CONTROLLED AND
HOUSE DUST CONCENTRATI ONS W LL CONSEQUENTLY DECREASE AND THAT REMEDI ATED YARDS WLL NOT BE
RECONTAM NATED.

TH S REMEDY M Tl GATES THE RI SKS ASSOCI ATED W TH THE FOLLOWN NG PATHWAYS | DENTI FIED IN THE R SK
ASSESSMVENT:

1 I NHALATI OV | NGESTI ON OF CONTAM NATED RES| DENTI AL SO L

1 I NGESTI ON OF LOCALLY GROMN PRODUCE

TH S REMEDY DCES NOT DI RECTLY ADDRESS THE RI SKS ASSOCI ATED W TH THE FOLLOWN NG PATHWAYS
I DENTI FI ED I N THE RI SK ASSESSMENT:

CONSUMPTI ON OF CONTAM NATED GROUNDWATER
I NHALATI OV | NGESTI ON OF W NDBLOMN DUST
I NALATI OV | NGESTI ON OF CONTAM NATED HOUSE DUST

ACTI ONS ARE BEI NG TAKEN NOW TO ADDRESS THESE RI SKS. THE FI NAL REMEDI ATI ON W TH RESPECT TO THESE
RI SKS W LL BE ADDRESSED | N A SUBSEQUENT FEASI BI LI TY STUDY.



#SD
10.0 STATUTCRY DETERM NATI ON

THE SELECTED REMEDY FOR RESI DENTI AL SO LS PROTECTI VE OF HUMAN HEALTH AND THE ENVI RONVENT, W LL
COVPLY W TH FEDERAL AND STATE REQUI REMENTS THAT ARE LEGALLY APPLI CABLE OR RELEVANT AND

APPROPRI ATE, AND | S COST EFFECTIVE. THE SELECTI VE REMEDY DCES UTI LI ZE ALTERNATI VE TREATMENT AND
RESOURCE RECOVERY TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE. HOWEVER S| NCE NO TREATMENT
AND RESOURCE RECOVERY TECHNOLOG ES WERE FOUND TO BE PRACTI CABLE, MORE WERE | NCORPORATED | NTO THE
REMEDY. BECAUSE TH S REMEDY WLL RESULT | N HAZARDOUS SUBSTANCES REMAI NI NG ONSI TE ABOVE

HEALTH BASED LEVELS, THE 5- YEAR REVI EW PROVI S| ONS OF CERCLA SECTI ON 121C WLL APPLY TO TH S
ACTION. THE FOLLOW NG SECTI ONS DI SCUSS HOW THE SELECTED REMEDY MEETS THE STATUTORY

REQUI REMENTS.

10. 1 PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONVENT

LEAD ABSCRPTI ON AMONG YOUNG CHI LDREN IS THE MOST SI GNI FI CANT HEALTH RI SK PCSED BY THI' S SI TE.

RESI DENTI AL SO LS WERE | DENTI FI ED I N THE RADER TO BE ONE OF THE PRI MARY CONTRI BUTORS TO RI SK
ASSCCI ATED W TH SUBCHRONI C LEAD ABSCRPTI ON. | N ORDER TO REDUCE BLOOD LEAD EXPOSURES, THE
SELECTED REMEDY REPLACES METAL- CONTAM NATED RESI DENTI AL SO LS W TH UNCONTAM NATED SO L, THEREBY
BREAKI NG THE EXPOSURE PATHWAY BETWEEN SO LS AND CH LDREN. POST- REMEDI ATI ON MODELI NG SCENARI OS
SHOW THAT THE SO L CLEANUP LEVEL OF 1,000 PPM WLL RESULT IN A SI TEWDE MEAN BLOCD LEAD LEVEL OF
2.7 TO3.9 UGDL. ONLY 1 TO 3 PERCENT OF THE CH LDREN LI VI NG ONSI TE ARE PREDI CTED TO HAVE BLOCD
LEAD LEVELS IN EXCESS OF 15 UG DL. |IT IS EXPECTED THAT AT LEAST 95 PERCENT WLL HAVE A BLOCD
LEAD LEVEL LESS THAN 10 Ud DL.

I NCLUSI ON OF PRCDUCE GARDEN AREA REMEDI ATI ON TO A DEPTH OF 24 | NCHES WLL ALSO REDUCE THE
EXPOSURE TO CADM UM LEAD, AND ZI NC ASSCCI ATED W TH CONSUVPTI ON OF LOCAL GARDEN PRODUCE.

THE REMEDY SELECTI ON W LL ALSO EFFECTI VELY M Tl GATE CHRONI C NONCARCI NOGENI C RI SKS ASSCCl ATED
W TH | NGESTI ON OF ANTI MONY, CADM UM AND MERCURY VIA SO L INGESTION.  CARCI NOGENI C RI SKS
ASSCCI ATED W TH ARSENI C AND CADM UM EXPCSURE THROUGH FUGQ Tl VE DUST W LL BE ADDRESSED UNDER A
SEPARATE OPERABLE UNIT.

CONTAM NATED RESI DENTI AL SO LS WLL BE CONSCLI DATED | N A PERVANENT REPOSI TORY. ALL

CONSOLI DATI ON AREAS W LL BE PROTECTED FROM ERCSI ON AND SURFACE | NFI LTRATI ON BY A REVEGETATED
TOPSO L CAP AND CONTOURI NG EXPERI ENCE W TH RESI DENTI AL SO L REMOVAL ACTI ONS DURI NG 1989 AND
1990 | NDI CATE THAT W TH APPROPRI ATE PRECAUTI ONS THERE W LL BE NO UNACCEPTABLE SHORT- TERM RI SKS
OR CRCSS- MEDI A | MPACTS ASSOCI ATED W TH THE | MPLEMENTATI ON OF THE SELECTED REMEDY.

THE | NSTI TUTI ONAL CONTRCOLS PROGRAM W LL ENSURE THE NAI NTENANCE OF PHYSI CAL AND | NSTI TUTI ONAL
BARRI ERS THAT PROTECT AGAI NST METAL EXPOSURE.  CONTI NUED BLOOD LEAD AND RESI DENTI AL SO LS
MONI TORI NG W LL MEASURE THE LONG TERM SUCCESS OF THE SELECTED REMEDY.

HOUSE DUST HAS ALSO BEEN | DENTI FI ED AS A SI GNI FI CANT LEAD EXPOSURE PATHWAY. RESI DENTI AL SO LS
ARE A CONTAM NANT SOURCE TO HOUSE DUST. THUS, REMEDI ATI NG RESI DENTI AL SO LS WLL REDUCE A
CONTAM NATI ON PATHWAY TO HOVE | NTERIORS. FUQ TI VE DUST WLL NEED TO BE CONTRCLLED AND MONI TORED
CONCOM TANT W TH RESI DENTI AL SO L REMEDI ATION TO M NIM ZE SO L RECONTAM NATI ON.  THE RADER

DI SCUSSES THE RATE OF SO L RECONTAM NATI ON FROM Al RBORNE FUGQ Tl VE DUST AND RECOMMENDS THAT Al R
BORNE DUST BE REDUCED SUBSTANTI ALLY. CONTROL OF FUGQ Tl VE DUST WLL ALSO ELI M NATE DI RECT
EXPOSURE TO H GHLY CONCENTRATED DUSTS, REDUCE ACCUMULATI ON OF METALS I N HOVES, AND PREVENT
EXCESSI VE DEPCSI TI ON ON HOVEGROWN PRCDUCE | N LOCAL GARDENS. DUST CONTRCL MEASURES HAVE BEEN
TAKEN ON THE SITE I N THE PAST TWO YEARS. THESE MEASURES | NCLUDE | RRI GATI ON OF THE CENTRAL

| MPOUNDMENT AREA (Cl A) REVEGETATI ON OF SOME OF THE BUREAU OF LAND MANAGEMENT (BLM PROPERTY ON



SMELTERVI LLE FLATS, PLACEMENT OF LARGE ROCKS ON BARREN AREAS NORTH OF THE KELLOGG M DDLE SCHOQL,
AND SPREADI NG OF SAWDUST ON THE SMELTERVI LLE FLATS AREA. CONTROL OF FUG Tl VE DUST FROM BARREN
HI LLSI DES IS BEI NG ADDRESSED | N THE HI LLSI DE REVEGETATI ON ORDER PREVI QUSLY DI SCUSSED.

ADDI TI ONAL DUST CONTROL MEASURES W LL BE | MPLEMENTED BY THE POTENTI ALLY RESPONSI BLE PARTI ES
(PRPS) UNDER THE JULY 1991 ADM NI STRATI VE ORDER ON CONSENT ( SEE SECTION 2.5).

THE ANALYSI S PRESENTED I N THE RADER AND THE FS SHOAS THAT THE REMEDY SELECTED FOR RESI DENTI AL
SO LS WLL BREAK THE S| GNI FI CANT EXPOSURE PATHWAYS ASSOCI ATED WTH SO L.  ONCE RESI DENTI AL SO L
REMOVAL |'S COWPLETED, WASTE SO L WLL BE CONSOLI DATED W THI N THE AREA CONTAM NATI ON OF THE
BUNKER HI LL SITE, AND AN | NSTI TUTI ONAL CONTRCLS PROGRAM | S | MPLEMENTED, RI SKS ASSCCI ATED W TH
METAL- CONTAM NATED RESI DENTI AL SO LS WLL BE M Tl GATED. THEREFCRE, LDHW AND USEPA HAVE CONCLUDED
THAT THE SELECTED REMEDY FOR RESI DENTI AL SO LS WLL BE PROTECTI VE OF PUBLI C HEALTH AND THE

ENVI RONMVENT.

10. 2 COWPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS)

PURSUANT TO SARA SECTI ON 121(D) REMEDI AL ACTI ONS SHALL ATTAIN A DEGREE OF CLEANUP OF HAZARDQOUS
SUBSTANCES, PCOLLUTANTS, AND CONTAM NANTS RELEASED IN TO THE ENVI RONVENT AND CONTRCL OF FURTHER
RELEASE WHI CH, AT A M NI MUM ASSURES PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMVENT. | N

ADDI TI ON, REMEDI AL ACTI ONS SHALL, UPON THEI R COVPLETI ON, REACH A LEVEL OR STANDARD OF CONTRCL
FOR SUCH HAZARDOUS SUBSTANCES, PCLLUTANTS, CR CONTAM NANTS WHI CH AT LEAST ATTAINS LEGALLY

APPLI CABLE OR RELEVANT AND APPRCPRI ATE FEDERAL STANDARDS, REQUI REMENTS, CRITERI A, OR

LI M TATI ONS, OR ANY PROMULGATED STANDARDS, REQUI REMENTS, CRITERI A, OR LI M TATI ONS UNDER A STATE
ENVI RONMENTAL OR FACI LI TY SI TING LAW THAT |'S MORE STRI NGENT THAN ANY FEDERAL STANDARD ( ARARS).
ALL ARARS WOULD BE MET BY THE SELECTED REMEDY.

THE FEDERAL AND STATE ARARS | DENTI FI ED BY USEPA AND | DHW RESPECTI VELY FOR RESI DENTI AL SO L
REMOVAL ARE PRESENTED | N TABLES 10-1 THRQUGH 10-6. AN EVALUATI ON OF CHEM CAL, LOCATI ON, AND
ACTI ON- SPECI FI C ARARS |'S PRESENTED I N SECTION 2 OF THE RESI DENTI AL SO L FEASI BI LI TY STUDY.

ADDI TI ONAL DI SCUSSI ON OF CHEM CAL- SPECI FI C ARARS AND OTHER REQUI REMENTS TO BE CONSI DERED ( TBCS)
I'S PRESENTED I N SECTI ON 3 OF THE RADER

THERE ARE CURRENTLY NO PROMULGATED LAWS OR STANDARDS FCR LEAD IN SO L. HOWEVER A SITE-SPECI FIC
THRESHOLD LEVEL OF 1,000 PPM LEAD I N RESI DENTI AL SO L, THAT IS EXPECTED TO RESULT IN A COWUNI TY
AVERAGE OF 200 TO 300 PPM HAS BEEN DEVELOPED FOR PROTECTI ON OF HUVAN HEALTH.

FOR THE BUNKER H LL RESI DENTI AL SO LS ACTI ON, CONTAM NATED RESI DENTIAL SO L WLL BE CONSOLI DATED
FROM YARDS THROUGHOUT THE SI TE | NTO A SI NGLE LOCATION.  SI NCE SOME RESI DENTIAL SO LS Di D
DEMONSTRATE RCRA HAZARDOUS CHARACTER! STI CS FOR LEAD AND PESTI Cl DES (CHLORDANE), AN ANALYSI S OF
THE APPLI CABI LI TY OR RELEVANCE AND APPROPRI ATENESS OF THE RCRA HAZARDOUS WASTES REGULATIONS IS
REQUI RED:

FOR RCRA TO BE APPLI CABLE, THE MATERI AL MUST DEMONSTRATE HAZARDOUS CHARACTERI STICS, AND THE
PROPOSED ACTI ON MUST | NVOLVE El THER TREATMENT, STORAGE, OR DI SPCSAL OF THE MATERI AL AS DEFI NED
BY RCRA. AS THE REMEDI AL | NVESTI GATI ON SAMPLI NG AND ANALYSI S HAS SHOM, RESI DENTI AL PROPERTI ES
AND ALL OTHER AREAS W THI N THE BUNKER HI LL SUPERFUND SI TE ARE CONTAM NATED TO VAR QUS DEGREES

W TH LEAD AND OTHER HEAVY METALS. CONTAM NATION IS CONTI GUOUS THROUGHOUT THE SI TE AND THE SI TE
I'S CONSI DERED A SI NGLE "AREA OF CONTAM NATI ON' (ACC). AS DESCRI BED | N THE PREAMBLE TO THE FI NAL
NCP, MOVEMENT OF WASTES AND SO L WTH N AN ACC AT A SUPERFUND SI TE DCES NOT CONSTI TUTE DI SPOSAL
OR "PLACEMENT" AND THEREFORE DCES NOT TRI GGER RCRA, SUBTI TLE C, DI SPOSAL REQUI REMENTS. FOR THI' S
ACTION, ALL SO L CONSOLI DATI ON AND MOVEMENT WLL BE WTH N A SINGLE ACC, THUS, THE RCRA

REQUI REMENTS ARE NOT APPLI CABLE.

FOR RCRA TO BE RELEVANT AND APPRCPRI ATE, THE RCRA REQUI REMENTS MJST ADDRESS PRCBLEMS OR



S| TUATI ONS THAT ARE SIM LAR TO THE ACTI ON BEI NG TAKEN AND THE REQUI REMENTS MUST BE WELL SU TED
TO THE SI TE. USEPA HAS DETERM NED THAT PORTI ONS OF THE RCRA CLOSURE REQUI REMENTS ARE RELEVANT
AND APPRCPRI ATE FOR THI'S ACTI ON.

CLOSURE REQUI REMENTS ADDRESS WHAT ACTI ONS ARE NECESSARY TO PROTECT PUBLI C HEALTH AND THE

ENVI RONVENT WHEN THE DI SPCSAL ACTION IS COWPLETE. FOR THI'S ACTI ON, THE RELEVANT AND APPRCPRI ATE
CLOSURE REQUI REMENTS | NCLUDE: 1) CAPPING TO M NI M ZED Al RBORNE CONTAM NANT M GRATI ON AND REDUCE
THE THREAT OF DI RECT CONTACT EXPOSURE; 2) LONG TERM MANAGEMENT OF THE DI SPOSAL SI TE, | NCLUDI NG
COVER MAI NTENANCE AND GROUNDWATER MONI TORI NG AND 3) | NSTI TUTI ONAL CONTROLS SUCH AS ACCESS
RESTRI CTI ONS, LAND USE RESTRI CTI ONS, ANDY OR DEED NOTI CES.

CLOSURE REQUI REMENTS AND LANDFI LL DESI GN AND OPERATI NG REQUI REMENTS W TH RESPECT TO GROUNDWATER
AD SURFACE WATER PROTECTI ON W LL BE ADDRESSED | N A SUBSEQUENT RCD.

RCRA M NI MUM TECHNOLOGY REQUI REMENTS ARE NOT APPROPRI ATE FOR THI S ACTI ON BECAUSE THE RESI DENTI AL
SO LS DO NOT PRESENT HAZARDS THAT WARRANT SECURE DI SPCSAL.

REQUI REMENTS OF THE LAND DI SPOSAL RESTRI CTI ONS ARE NOT APPROPRI ATE FOR TH S REMEDI AL ACTI ON
BECAUSE THE MATERI AL WLL BE MOVED WTH N THE ACC. PLACEMENT, AS DEFINED BY RCRA, WLL NOT
OCCUR.

IF PACGE PONDS |'S NOT USED A THE RESI DENTI AL SO LS REPGCSI TORY, THE AGENCI ES WLL CONDUCT A
EVALUATI ON OF ARARS SPECI FI C TO THE REPCSI TORY SI TE CHOSEN.

| DHW AND USEPA HAVE DETERM NED THAT ALL STATE AND FEDERAL ARARS FOR RESI DENTI AL SO LS REMOVAL
AND REPLACEMENT W LL BE MET BY THE SELECTED REMEDY. THE ACGENCI ES HAVE NOT DETERM NED THE ARARS
W TH RESPECT TO GROUNDWATER AND SURFACE WATER PROTECTI ON AS PART OF TH S OPERABLE UNI T RCD.
THAT DETERM NATI ON WLL BE MADE | N A SUBSEQUENT ROD.

10. 3 COST- EFFECTI VENESS

| DHW AND USEPA BELI EVE THE SELECTED REMEDY |'S COST- EFFECTI VE I N M Tl GATI NG THE Rl SK PCSED BY
CONTAM NATED RESI DENTI AL SO LS.  SECTI ON 300. 430(F) (11) (D) OF THE NATI ONAL CONTI NGENCY PLAN
(NCP) REQUI RES AN EVALUATI ON OF COST- EFFECTI VENESS BY COMPARI NG ALL THE ALTERNATI VES THAT MEET
THE THRESHOLD CRI TERI A ( PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT) AGAI NST THREE ADDI TI ONAL
BALANCI NG CRI TERI A (LONG TERM EFFECTI VENESS AND PERVANENCE; REDUCTI ON OF TOXI G TY, MOBILITY, OR
VOLUVE THROUGH TREATMENT; AD SHORT- TERM EFFECTI VENESS). THE SELECTED REMEDY MEETS THESE

CRI TERI A AND PROVI DES OVERALL EFFECTI VENESS | N PROPORTI ON TO | TS COST.

THE SELECTED REMEDY | NCLUDES REMOVI NG AND REPLACI NG CONTAM NATED SO LS (OR PLACING A SO L CAP,
WHERE APPROPRI ATE), | NSTALLI NG VI SUAL BARRI ERS (WHERE APPLI CABLE), REVECGETATI NG SUPPRESSI NG
DUST DURI NG REMEDI ATI ON, DI SPOSI NG OF CONTAM NATED MATERI ALS, AND MONI TOCRI NG FOR METALS IN SO L.
I NSTI TUTI ONAL CONTROLS W LL ENSURE LONG TERM MAI NTENANCE OF PHYSI CAL AND | NSTI TUTI ONAL BARRI ERS
THAT PROTECT AGAI NST METALS EXPOSURE. THI'S ALTERNATI VE | S ATTRACTI VE BECAUSE OF THE RELATI VELY
LOW COST ( APPROXI MATELY $41.3 M LLI ON PRESENT WORTH) AND EXPECTED EFFECTI VENESS, AS COVPARED

W TH OTHER ALTERNATI VES.

THE PRI NCl PAL DI FFERENCE BETWEEN THE SELECTED REMEDY AND TWO OF THE OTHER ALTERNATI VES | S
EXCAVATI ON DEPTH.  ONE ALTERNATI VE | NVOLVES SCD EXCAVATI ON AND REPLACEMENT W THOUT REMOVAL OF
UNDERLYI NG CONTAM NATED SO LS. ALTHOUGH LESS EXPENSI VE THAN THE SELECTED REMEDY, SOD REMOVAL
AND REPLACEMENT WOULD PROVI DE A LESS EFFECTI VE MEANS OF PROTECTI NG HUVAN HEALTH AND THE

ENVI RONMVENT.  ANOTHER ALTERNATI VE, WHI CH REQUI RED A 7- FOOT EXCAVATI ON DEPTH, WAS CONSI DERED
EXCESSI VE. ALTHOUGH AN EXCAVATI ON DEPTH OF 7 FEET WOULD EFFECTI VELY REMOVE THE CONTAM NATED



RESI DENTI AL SO LS, THE ASSOCI ATED COST OF $193 M LLI ON WAS SUBSTANTI ALLY H GHER THAN THAT FOR
THE SELECTED REMEDY. THE ADDED REMEDI AL EFFECTI VENESS WOULD BE MARG NAL W TH RESPECT TO THE
ADDI TI ONAL COST.

AN ALTERNATI VE WTH A PQZZOLANI C TREATMENT PRI OR TO DI SPOSAL WAS ALSO EVALUATED. PQZZOLANI C
TREATMENT WOULD BE | NTENDED TO REDUCE THE MOBI LI TY OF CONTAM NANTS, AS COVPARED W TH UNTREATED
CONTAM NATED SO L. HONEVER, THE REDUCTI ON | N CONTAM NANT MOBI LI TY IS EXPECTED TO BE MARG NAL
W TH RESPECT TO THE ADDI TI ONAL COST OF $14.7 MLLION. CONTAM NANTS | N UNTREATED SO LS WOULD BE
ADEQUATELY | MOBI LI ZED WHEN DI SPOSED | N A REVEGETATED AND PRCPERLY CONTOURED LANDFI LL. THE
SELECTED ALTERNATI VE WAS THEREFORE DETERM NED TO BE MORE COST- EFFECTI VE.

10. 4 UTI LI ZATI ON OF PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT TECHNCLOG ES TO THE MAXI MUM
EXTENT PRACTI CABLE

| DHW AND USEPA BELI EVE THE SELECTED REMEDY REPRESENTS THE NMAXI MUM EXTENT TO WH CH PERVANENT
SOLUTI ONS AND TREATMENT TECHNOLOG ES CAN BE UTI LI ZED | N A COST- EFFECTI VE MANNER FOR RESI DENTI AL
SO LS AT THE BUNKER HILL SITE. OF THE ALTERNATI VES PROTECTI VE OF HUVAN HEALTH AND THE

ENVI RONVENT AND THAT COVPLY W TH ARARS, THE SELECTED REMEDY PROVI DES THE BEST BALANCE | N TERMS
OF LONG TERM EFFECTI VENESS AND PERVANENCE; REDUCTION OF TOXICI TY, MOBILITY, VOLUVE, AND

PERSI STENCE; SHORT- TERM EFFECTI VENESS; | MPLEMENTABI LI TY; AND COST. ALSO THE SELECTED REMEDY
CONSI DERS THE STATUTCRY PREFERENCE FOR TREATMENT AS A PRI NCl PAL ELEMENT AND CONSI DERS COVWUNI TY
ACCEPTANCE.

LONG TERM EFFECTI VENESS WAS THE PRI MARY REASON FOR SELECTI NG ALTERNATI VE 3 OVER ALTERNATI VE 5.
TWELVE | NCHES OF SO L AND SCD PROVI DE A MUCH MORE PERVANENT PHYSI CAL BARRI ER TO POTENTI AL

EXPOSURE THAN SI MPLY A SOD BARRI ER. THE | NSTI TUTI ONAL CONTROLS ASSOCI ATED W TH ALTERNATI VE 3

| MPROVED COMMUNI TY ACCEPTANCE BECAUSE THE CONTROLS ARE LESS | NTRUSI VE COVPARED TO ALTERNATI VE 5.
THE COST OF REMOVING SO LS TO A DEPTH OF 7 EET I N ALTERNATI VE 6 WAS TOO H GH COVPARED TO
ALTERNATI VE 3, CONSI DERI NG THE ASSCCI ATED | NCREMENTAL | MPROVEMENT | N PERVANENCE.

THE SELECTED REMEDY DCES UTI LI ZE ALTERNATI VE TREATMENT AND RESCQURCE RECOVERY TECHNOLOGQ ES TO THE
MAXI MUM EXTENT PRACTI CABLE. TREATMENT OF RESI DENTI AL SO LS WAS NOT FQUND TO BE PRACTI CABLE;
THEREFORE, THI S REMEDY DCES NOT SATI SFY THE STATUTCRY PREFERENCE FOR TREATMENT AS A PRI NCI PAL
ELEMENT THE COVBI NATION OF H GH SO L VOLUVE, THE NATURE OF METAL CONTAM NATI ON, AND THE NEED TO
EXCAVATE SO LS FROM YARDS PRI OR TO APPLI CATI ON OF A TREATMENT TECHNCOLOGY LI KE SO L WASHI NG MADE
THE COSTS OF ANY KNOMWN TREATMENT TECHNOLOGY, WHETHER PROVEN CR UNPROVEN, PROHI BITIVE. AN INSI TU
SO L TREATMENT PROCESS WOULD HAVE ELI M NATED THE SO L HANDLI NG REQUI REMENT. HOWEVER, FI XATI ON
OR PQZZOLAN C TREATMENTS ARE NOT CONSI STENT W TH THE USES OF A RESI DENTI AL YARD. THERE ARE NO
OTHER I N SI TU TREATMENT TECHNOLOG ES KNOWN TO BE EFFECTI VE | N REMOVI NG METALS FROM SO L.

10. 5 PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT
FOR THE REASONS DESCRI BED ABOVE, THE SELECTED REMEDY DCES NOT SATI SFY THE STATUTORY PREFERENCE

FOR TREATMENT AS A PRI NCI PAL ELEMENT. HOWEVER, TH S ENG NEERI NG CONTROL/ CONTAI NVENT REMEDY | 'S
CONS| STENT W TH THE SUPERFUND PROGRAM EXPECTATI ONS STATED | N THE NCP (40 CFR 430(A) (1) (111)(B)).



#TA
TABLE 5-2
RESI DENTI AL PRCPERTI ES W TH LEAD CONCENTRATI ONS
ABOVE 1, 000 PPM LEAD

LOCATI ON ESTI MATED TOTAL NUMBER PROPERTI ES
OF PROPERTI ES Gl 1, 000 PPM LEAD

( PERCENT)

KELLOGG 1, 320 89

WARDNER 181 69

SMELTERVI LLE 303 88

PACE 77 37

Pl NEHURST 837 20

TOTAL 2,718 65 (AVG)

LOCATI ON APPROXI MATE NUMBER COF

PROPERTI ES GT 1, 000 PPM LEAD

KELLOGG 1,175
WARDNER 125
SMELTERVI LLE 267
PAGE 28

Pl NEHURST 167
TOTAL 1,762
NOTES:

1. THE ESTI MATED TOTAL NUMBER OF PROPERTIES TO BE REMEDI ATED | NCLUDES VACANT LOTS W THI N
EXI STI NG RESI DENTI AL AREAS.

2. THE APPROXI MATE NUMBER OF RESI DENTI AL PROPERTI ES WERE CALCULATED USI NG DATA FCR SAMPLES
COLLECTED FROM APPROXI MATELY 50 PERCENT OF THE TOTAL RESI DENCES.

3. I NFORVATI ON PRESENTED IN TH'S TABLE WAS TAKEN FROM THE RI SK ASSESSMENT DATA EVALUATI ON
REPORT (RADER) FOR THE BUNKER HI LL POPULATED AREAS AND TERRA GRAPHI CS. TWD HUNDRED AND
TVEENTY- ONE OF THESE RESI DENTI AL PROPERTI ES HAVE ALREADY BEEN REMEDI ATED UNDER THE 1989/ 1990
PHASED CLEANUP.

4. THE NUMBER OF PROPERTI ES PRESENTED FOR KELLOGG | NCLUDES RESI DENCES | N ROSS RANCH AND
ELI ZABETH PARK.



TABLE 6-4

NONCARCI NOGENI C EFFECTS AND ASSCOCI ATED RFDS
FOR SI TE CONTAM NANTS OF CONCERN

CHEM CAL

ANTI MONY

ARSENI C

CADM UM

COPPER

LEAD

MERCURY

ZI NC

EXPOSURE
ROUTE

CRAL

CRAL

| NHALATI ON
AND CRAL

PATHOLOGY

€]

| RRI TATI ON

SKI' N LESI ONS

RENAL DYSFUNCTI ON

FOOD
WATER

€]

VARI QUS,

| RRI TATI ON

ANEM A AND
NEURCBEHAVI ORAL
DEFI Cl ENCI ES

RENAL
DYSFUNCTI ON

ANEM A

I NCLUDI NG
RENAL DYSFUNCTI QN,

RFD
(M3 KG DAY)

4 X (10-4)
1 X (10-3)
1 X (10-3)
5 X (10-4)
1.3 M3 L

UNAVAI LABLE

3 X (10-4)

0. 20



CHEM CALS WTH COMWON EFFECTS | NCLUDE: CADM UM LEAD, AND MERCURY FOR RENAL TOXIC TY
LEAD AND ZI NC FOR ANEM A.
ANTI MONY AND COPPER FOR PRODUCTI ON OF GASTRO NTESTINAL (G) | RRI TATI O\

RESULTS OF THE CHRONI C EXPOSURE AND RI SK CHARACTER! ZATI ON | NDI CATE THAT EXCESS ( ABOVE
BACKGROUND) CARCI NOGENI C RI SK | S ASSOCI ATED W TH BASELI NE EXPOSURES AND CONSEQUENT | NTAKES FOR
ARSENI C AND CADM UM I N AR TOTAL BASELINE (70- YEAR LI FETI ME) R SK TO LUNG CANCER, DUE TO

| NHALATI ON OF ARSENI C AND CADM UM UNDER CURRENT SI TE CONDI TIONS, |'S FROM 2 TO 32 TI MES GREATER
THAN FOR CFFSI TE BACKGROUND. UNDER THE HI STORI CAL SCENARI O, RI SK TO LUNG CANCER WAS TWD TO SI X
TI MES GREATER THAN THE CURRENT SCENARI O FOR THE SAME COMVUNI TIES.  BASELI NE CANCER R SK

ESTI MATES | NDI CATE THAT THE TYPI CAL POPULATI ON EXCEEDS USEPA' S ACCEPTABLE RANGE FOR CANCER R SK
(10-4) TO (10-6).

ACCEPTABLE LEVELS OF RI SK TO LUNG CANCER MAY NEVER BE ATTAI NED AT ANY FUTURE ARSENI C AND CADM UM
Al R LEVELS FOR THOSE | NDI VI DUALS WHO HAVE HAD CONSI DERABLE HI STCRI CAL AND CUMULATI VE EXPOSURES.
TUMOR REG STRY DATA SUPPCORT THE PRESENCE OF A DI SEASE- CAUSI NG AGENT FOR THE | NCREASED OCCURRENCE
OF RESPI RATCRY CANCERS | N THE AREA.

BASELI NE CARCI NOGENI C RI SK DUE TO SI TE EXPCSURES | S APPROXI MATELY 30 PERCENT GREATER THAN
BACKGROUND CARCI NOGENIC RISK 9.8 X (10-4). BASELINE CARCI NOGENI C RI SK I N CONJUNCTI ON W TH THE
CONSUMPTI ON OF SI TE GROUNDWATER | N SMELTERVI LLE AND KELLOGG DUE TO ARSENI C | NTAKES COULD RESULT
IN A DOUBLI NG OF THE RI SK ASSOCI ATED W TH BACKGROUND EXPCSURES. EXCESS HEALTH RI SK SUE TO
ARSENI C | N GROUNDWATER MAKES THI S SCQURCE UNSUI TABLE FOR DRI NKING | N MANY AREAS CF TH S SI TE.
GROUNDWATER |'S NOT CURRENTLY USED AS A MUNI CI PAL DRI NKI NG WATER SOURCE.

TABLE 6-5 PRESENTS A SUMVARY OF THE BASELI NE AND | NCREMENTAL CARCI NOGENI C RI SK ESTI MATES.



TABLE 8-1

SUMVARY OF ESTI MATED CCOSTS
ANNUAL
ALTERNATI VE CAPI TAL COST CPERATI ON & NAI NTENANCE
CosT

ALTERNATI VE 3 $34, 200, 000 $460, 000
$41, 300, 000

12- 1 NCH REMOVAL/

REPLACEMENT

ALTERNATI VE 5 $14, 400, 000 $792, 000
$28, 600, 000

SOD LAYER REMOVAL/

REPLACEMENT

ALTERNATI VE 6 $189, 000, 000 $257, 000
$193, 000, 000

DEEP EXCAVATI QV

REPLACEMENT

ALTERNATI VE 8 $48, 900, 000 $460, 000
$56, 000, 000

12- 1 NCH REMOVAL/

REPLACEMENT AND

PQZZOLANI C TREATMENT

ALTERNATI VE PRESENT WORTH COST

ALTERNATI VE 3
12- 1 NCH REMOVAL/ REPLACEMENT $ 41, 300, 000

ALTERNATI VE 5
SOD LAYER/ REPLACEMENT 28, 600, 000

ALTERNATI VE 6
DEEP EXCAVATI OV REPLACEMENT 193, 000, 000

ALTERNATI VE 8
12- 1 NCH REMOVAL/ REPLACEMENT
AND PQZZOLANI C TREATMENT 56, 000, 000



TABLE 9-2

SUMVARY OF ESTI MATED COSTS FOR SELECTED REMEDY

| TEM CAPI TAL COST ANNUAL O&M
(%) CCsT (%)

OCCUPI ED LOTS REMEDI ATl ON TOTAL 18, 502, 000 0

VACANT LOTS REMEDI ATI ON TOTAL 3, 665, 223 0

DI SPOSAL CAP 599, 078 0

OPERATI ONS AND MAI NTENANCE 0 400, 209

HEALTH AND SAFETY (10 PERCENT) 2, 276, 630 0

DI VI SION 1 OOSTS (8 PERCENT) 1, 821, 304 0

ENG NEERI NG SERVI CES (10 PERCENT) 2,821, 304 0

SUBTOTAL 29, 140, 865 400, 209

15 PERCENT CONTI NGENCY 4,371, 130 60, 031

TOTAL CAPI TAL COST 33, 500, 000 460, 000

TOTAL O8M PRESENT WORTH 7,100, 000

TOTAL PRESENT WORTH 40, 600, 000

NOTES:

1. DIVISION 1 COSTS | NCLUDE THE COSTS FOR GENERAL CONDI TI ONS, MOBI LI ZATION, PERM TS, BONDS, AND
I NSURANCE.

2. THE "OCCUPI ED LOTS REMEDI ATI ON TOTAL" |'S BASED ON REMEDI ATI ON OF 1, 273 RESI DENCES.
3. THE "VACANT LOTS REMEDI ATI ON TOTAL" |'S BASED ON REMEDI ATI ON OF 268 VACANT RESI DENTI AL LOTS.

4. THE PRESENT WORTH WAS CALCULATED USI NG A DI SCOUNT RATE OF 5 PERCENT FOR 30 YEARS, THEN
ROUNDED TO THREE S| GNI FI CANT FI GURES.

5. I NSTI TUTI ONAL CONTROL COSTS | NCLUDE PERSONNEL, BENEFI TS, CONTRACTUAL SERVI CES, SUPPLI ES AND
MATERI ALS, CAPI TAL EQUI PVENT, HEALTH | NTERVENTI ON PROGRAM SO L COLLECTI ON PROGRAM AND NATERI AL
SUPPLY PROGRAM REQUI RED FOR ANNUAL NAI NTENANCE CF REMEDI AL ACTI ONS.

6. THE DI SPOSAL CAP WAS ASSUMED TO BE A 1-FOOT SO L CAP.



